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OF 

ARTSi MANUFACTURES, ' 
' AORICULTURE. 



No. CXCIir. SECOND SERIES. June 1818. 

Sjtk^ktUkti of ike P^dtM ghmud to Jobk and GeoIioIs 
IhcYlU'sbN, o/*iW!iM Miik, In file Gwm/y q/* Hertford' 
Paper- Makers i for certain Improvements in the ^aid 
John Dickinson's latent Machinery for maniifac" 
turirig Papit, and atno eerfahi Apparatus for separaittig 
; iifer KfM of £wi^ fim Paper or Paper Sti^, 

* i , » * ^ 

"1** ' . ■ With an EograviDg. ' * 

lin to whom these presents aheXt come, 
Now KNOW YE, that in conipJiance with the said pro- 
viso, we ihe said John aad George Dickinson do hereby 
dec^re that the nature of onr said invention and 4ia 
manner itf which the same it to he perfhrmed, are par* 
tMlsfly described and aSbeirtkfbied bjy lih1«^ drawing Here- 
unto annexed, and the following description thereof ^ 
thiatii^^M^: In the first place^ . with regard to the im*^ 
pn^vi^ipMigita of JA^ifmiffei Hil^t aoachinerjr fod 
the-iwMilaetnBa of'^per ; the iniinpflaMOieBteoiMisir 
m sl inethod of regukthig the passage of the wateir 
throogh the eylindtr, when at work in making paper, at 
abMhed ih fbte spild ^fohn 0icluntd|j's SpeciEcation,; 
maieSl in the'High Coart of Chan^efy on the twenty-) 
iirst 4*y <)f November, one thoasand eight bundled and 

Vou XXXUJU^itoiro l^mixa. B ekveo, 



^ Puifni fw tLn AfparatuifiMr $eparaUng 

eleven, m die jt^nexed dfaw^og the j^rk^i A in 
id^e horlaioritai^ sioCiW of tbe nacbinei Fig* 1 ((^Iftte I«) 

15 answerable to the tube referred to in the above men- 
tioaed former specificaUoDy aod marked G in the dr»w- 
iog tto-^fto beb^ing i oil eacli iai of i^ Init; ,w/|{iiii 
Whdrv the end* of the cylinder work, are fixed two rings 
B B, which are Luiued so as to be about three-eighths of 
an inch less in diameter thaa the inside of the making 
cylinder; after these rings are fixed oa the tube, there 
i» fixed to them a casing of ii^^od or net^l extendiDg 
from one to the oihcr iu a direction parallel wilhrt& 
Bxis, but not projecting l^ejond the periphery of the 
ttogs B Bp so' lis to form a segmei^t of a cjr Under of three 
4ttarters routt j or theneaboiitSy or as marked in the draw-, 
ing, Fig. 1, from about C to D; the eAect of this part is, 
that when the machine is at work and the back filled 
with puipf the water which runs through the making 
eyiiitder must pass tlirough the narrow openings of three 
sikteenths of ad Inch wide' oir'^ thereabouts, which are 
found at each end bcLweeu llie rings and the inside of 
the ^ylinderi which spaces are calculated to allow a sttf- 

li^ieney of w^ter to |>ass for making of p^^er^' i>ut so re- 
gfiflat^^fts passing thtft it cliit/tfoi! tiA tbrottgh too fasf, whi^iK 

the uncovered part of the cylinder first enters the pulp. 
The nejct. improvement consists in removing the air 

* In Fig. 9 fbe makiiig cyliodQr ia a9t ^drawD wlita at workt tNll 

staodfl fixed during the rotition of the cylinder} for which the tutM! 
A forma aa axii. Tbe trough for ctceiviu^ the washing water it not 
ihetvu hi thit figure, ttar tbe ^ipe that conveys it away, but it is led 
out: through ths same end of tbe tube as the air and suction pfpef, 
Tbe whole of the ikbove if ca»ed with wood below the line marked 
D, ^hich IS ioteaded to correspond with tbe paintf C 0» in Ftg. 1, lo: 
that t|ie water entering the cylinder bsi no direct i^fsaf js ^tf ift^^ 
the centre, but must pass through the asrrow space b^ween p^|(|r, 
|%ef^ of the rings and this inside of tbe cy finder* The tpsQi betwesa 
tlM:ArSril*orttolri*g4 VBa^e^coai!ieo|«o.' - - r 
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troughj described in the said former Specification, oat 
^dFli'fai^h the aii' was pumped^, so as to cause a. partial 
ifieifini tkd€r that part of the cylinder which was pass- 
ing over the trough, and in lieu of it to suck the air from * 
the iDside of the cylinder itself, by a pair of .air pumps 
going while tbe machine is at worl, to w|iich 
a pipe Is led from the inside of the cylinder through the 
^o'be A, and the pipe is marked E in the annexed draw- 
ing. It is to be observed, that the orifice of this pipy 
tdoald hi above the level of the water inside the cvlinderl 
liie third improvement consists in the apphcation of 
tondensed air to force the paper oif the cylinder, at the ' 
point where the couching takes place ; the method of 
Soing this is to iix a smairtroughi F inside the cyUndff 
^iWein the rings, exactly parallel with the axis of fcy^ 
finder, and as near as possible beJow the centre of th^ 
ioiAching roWl this trough has a flancb all roun<) it^ 
sSaped so lis to ^correspond with the inside of the cylii)* 
^er, and the flancti (iaii leather sewed ppon it, and when 
the trough is fixed in its place, the leather is pressed up 
against the cylinder, and . the cylinder in going round 
ruDs^npon it ; but it is neccMW^ to take care tibf t tjhe 1^ 
cbvers' the ftanch only and not the ppening of th^ 
trough". The air puiupa for the suction must be made to 
act so as to force the air that they disciiarge int9 a re- 
^iver, #here ft accumulates and becomes condei|»fd[ 
H^M^fd' a pressure 6t a^out one pound on the square 
inch, and the pressure requires to be regulated by a 
safety vaiv^, through which the surplus air may escape^ 
TloiBr iIms eiHideam «' pipe Is led iivto the cjlindtej^ 
timngtt the 'tube where it is brancfaisd and convey^ 
the air into the couching trough F, at each end to which 
the pipe is connected bj joining screws, the pipe 
itiiurii'ed the joining scis^ws H H; as thc» water dmiiig 
the.woiking of tbe anchine accnmolatcs in this troagh, " 
' B S there 
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^Mffeifl a pipe I, led away horn the oenli? of il, vliMi 

opens inside the cylinder, but as near the bottom as 
possible, through which that water e»Qa|p#8. It is neceir 
Mffr to be carelal thai the Ifoagh it lo gijted tha^ thf 
condenaed air has no pasaage oat of it into ihein^de fff 
the cylinder, as that would prevent the operation of ^ 
paction. ' !« 

The fourth improTei^ent relates to the washing /pf thf 
'cjtBnder while at work ip iniikiiig paper; f(^r this norponf . 
a prpe K is foed over the cyliaderi nearly io the- siteep* 
tioo shewn in Fig. 1, and parallel with the axis ; this pipe 
h^s a slit in the under side of it, from which a jet of 
waier is forced out^poo the surface of tipe cjflivd^i of 
CQur^e clear spring water is best for this purpose^ b«t i| 
should not be allowed to mix with the water that runs 
thro^gli from the pulp, and on that account there is a 
trough L fixed in the inside of the cylinder between tbn ' 
Hi)|;s-B B| vith a flanob roimd it, and the flani;b eovm4 
WUb leather in the same manner as the other trough ; . 
and when in its place it is intended also to be close up 
gainst the inside of the cylinder c, must be as qear ^s 
poftuble to the other Xxoik^ ; from this crcwgh 4here i« 4 
ptpelkf also led away throagh the c|id of the tube Ai aaA 
the water which has passed through the cylinder runs to 
w able ; between the lower side of the trough and t^i^e 
point C, there is fixed a piece of wood, the upper si^f^ 
tllaped so as to fit the inside of the cyiioder and (vrtw 
the machine is at work) robbing against it ; the purpose 
of this is to prevent the suction drawing air in through 
^ii part of the surface of the cylinder, la order 
idlldw of these ftlt^mtiopSj it i:s tieeessafy to the tuj^ 
A'differeni from' what it is described ia the. former Sp^ 
* cificaliuii, btfore referred to, where it is marked G, and * 
tile use of the pipes Qia^i^ed therein L,\t^\^hf. yi^^ bf 
gtten np, ^nd also to have the, obper ;^i4|e ^f tfee tulM| 
^ r . Open 
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the Jimois or Zaw^/rom Puf€r^ Kc. S 

99m to.dloir of tbe pipes E, Q, M, aqd Ibe waler 

tering. It is also to be observed, that the water which 
passes ;for loaking the paper, according to this plaa> gott 
Olit.Atoae.eQd only whew liie cock i» fixoiiy immI coq^ 
^oeally the tube must he larger in propoBtioa; the tiwee 
pipes E, G, M, all pass through the otlier end, and the 
Ulbe must be siopp^ up rpupd them by stuffiog M$am 
^ »Q WH e jp4 he r eoatrimiee/^iii oider. tha| weter Joey Mr 
get«oiitMior air get leto,tfae .ojIhicIh' tbmfjh.it .fBm 
Oiaking cylinder is only shewn, ia Fig. 1, and is distin* 
g^isb^ (by i(iree ara>w# wh^oh>4l)^»« the direction ^ thtt' 

T)ie «eo<md : pert of the aaid kivention .or dito^fttfp 

W« the appajatus for picking paper, we describe as 
lomB, viz. In' the aane.xcd drawing, Fig*<3 represents a 
section of the iBeoh>oe# is t^ffme^ O aipiaA 
rnloo ifhi^.thrfmperiiiajEked P ie>4eeied es it eoiaee 
from the mechioe, eiuieftermrdethcooght Jto ihis frame 
tahedravv[i oft. The paper is first led over the small 
Oftagoaai roll Qp.jw)ikh.is ^covered with and ha$*u 
*^loii<p i^'Vhe sme direeitia^ with the. poper ^ ^kmm 
thieeJieiidred revokitioiis per mhnrtev itis-iiflxt led tmr 
^hfi straight edge R, which is fixed to the side of a piece; 
^ lyoAd'Syi^od bein^ Amm i»iJnQ( tight over U loreee 
lillltiKiiqte.Ay'jlf^eclfrom the ofipev side o^.tho paper 
if ^er«refda ledtover the enahioes S whh)b,aro moM^i 
pieces of wood rounded on the upper side and covered- 
ip^|eil..ar wooiiea ck>4)f ^ pt^pei: tb^a reeled 
>hf JPeel IV vhieib^m « metMo^givcBc^iot^t^.^eo lh«iil» 
eieydww thfe papei ,«t tbejfiM oftahent foetjtetpee. 

minute. The modioli should be given hj means of a. 
cliMch, pi' swe meUicid that will adu^it of the ifsek hfU^§. 

9^mk, ^^aiMi dem^hed wheoi'eUsi.iind Uie.ei^iii/ .viil 
^is^ sahttiUit#d,,iit il;%ifIaoei ,>f|t*tl|iireiei« lo.nNMf 

t',,-: ' ccssaij 



cessary to give a description; V V arc two wood*bra<ikef$ 
fixed one on each side of the frame for carrying the 
coibions and the octagooal rail. The rolhen W W hjlre 
each aboot twenty^fcFur bars of verj- tfilir sbeet^lron in 
them, as shewn in the diawiog marked X X, and these 
roils are moved round in the' same direction that the 
paper tr^vafe, at tobpat the rate of iwo fiemihred and fifty 
retohtioiis per iiNnate> with tbe 'extremity of tbe bari or 
teeth hghtly brushing ibe paper ; but it is intended that 
the second roil should touch the paper rather harder tbaa 
Ihcf first. In tbe octfiitrootiiOff of tbeii^ rdNs it is reqatritie 
ibat the edges of the bars should J>e perfectly stratgbt; , 
and project an equal distance from the centre, and the 
top of the cushions should be exactly parallel with the 
eemie ofitbe rolk^* so "clm tiie'faper' may bef level, and 
1^ the bars may 'touch" aidng the wtmie breadHr of U; 
If it rtqnif ke to bate cbe meanb of raising- or Ibwerih^g 
the rolls W W, according as it may be found expedient 
to brush the paper ivith the teeth harder or mbre lightly ;f 
Ibr thai porpote the bearings are oh brteket'oai'lidgeB; 
which are fixed; ta Ibe irmtf by bofts^^ aniffiaf « cbuM * 
aioriioes; the same effect may be produced by having 
tl)e cushions to shift up and down ; there are tMro smalf 
gMe rolls Y which sboald be #xed In'aome w^y thdt 
they-caD be-raised or lowers, ao lis td^joit the ttTctlob' 
of the paper. The octagon reel for reeling the paper 
t upon is preferred on account of the angles being obtuse, ' 

. 9dHtliat it draws the paiper nearly la oiiifbrm'diiectida 
ot^r the cQsbiods. Ii is* weH kaoWii 'ibikt hi ifie jf^rocesi ^ 
of making paper by the machine, -fbe grit finds its way 
t^ ttee side of the sheet next the wire on which the paper' 
invade, and the knots ustidiy afie fioimd'on tbe afljiier'^ 
dIdO; tbe iiiteBt of tbie proo^i^ Is to relndVe tbe 'gM b|y^ . 
tl|l!^fi4(^ioft of the small octagonal roll, etnd to scratch 
tlie knots otf by means.of the barii in the rolls W W ; of 

' '-^ ^ ' COUIS€b>. 
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^Ufse ihe i^eijtiodQi leading the paper and the arrange 
o^t of apparamt admit of variatioDi but lhat abo^ 
49^ii>9d it Ibought 10 be iiiosl €Ofi?€ttieiit and eligible. " 
In witness whereof, &c. • 

'C : 

deification of ihe. Patent granted to John Mablzbl, 
^4>/^Foia»dStr€€i, m tJk Qna^ 9f MiMkiexsfor Am 
^ Jaitlfifiiieal or ImU rum m itf Machine ar Maekm€s,for 

\^Jih^ Improvement of all Musical Performancty which he 
^ffiffopiif^tfs Metronome or Mmical Tme-keeper, 
3<,^, . Q«tedX)ieoeiDber5» 1616. 

■ — : • With an Engraving. 

X.p. ^fi .tbesQ (ifjeseDts shall come, &c«. 

^fiW IfliQ^w.TEitbi^ifl^^ompliaiice with the Mid proviso, 
I |;he,said John Maelzel io ikmhy declare, tha£ lay saM 

invention is described and atcertatned in manner follow-* 

ing ; ibat is lu say : my insti uaient or instruments, ma- 
chij(p^r q^cbines, for the impfovement jof ail moticai 

peirf()rj;9Aiif«r-^^^ ^ daaomaMia a matronome or mo- 

sical tline-keeper, is for the pwrpote of counting or beat* 
ing the lime for music, or in other words for dividing, 
Ai^^Cy^iagpt oyi; ,n4u(^Vig aiiiM^ or intervals of 

tiip^e,^ ^^^ehj io jrfiiotite. and 4eioiiDine the degree of 
quickness or slownesa^ ifith which any pieee of musie 
shall be peri'oraied. These equal intervals of time arc 
m^aa^^ bj;i^e.yij>ratiQns of a particular kind of pen^- 
duloof^. wlieire^f ^f^h fibraiioo is hulicaied in an andible 
maimer to the performer, by the lick or drop of an et* 

capement, similar to that used in a ceitain description of 
clc^Qt^s ; and 4.he said esaapfimeot, by transmitting the 
actipji^^f the ma^tai|tii|(.f o«m of a might or tprtng to 
the pendulum, keepa it in coalininl osetlhitioa, aa long at 

the weight or spring continues wound up. The con« 
^trjActioj^ oC t|^.ei.paQdulmi) which 1 employ in my mai^ 

chioe 



chkie U m^ iwtd iidmit readHy xidjtfsting the perlorf 
^^itB vfbilitrmA, '(tlaVtitf^ i^^ieebaty ninnber sbftH he p^t-^ 
formed in a itiinnfe oft!*^; ihef-eby to adapt \t to biWW 
or keep the lime for the perfoi matice bf all the differ^t 
kinds ofmusic, whether the movement of the same 1)e 
^ick or 8^ow. ■ ttj this ttii^ans ^lKi performande of mnsic 
m\ he hnpfo^ecf; Mbacatf tHc Ititmtffe 4Jf limexriM ht 
ifways referred to the sathe standard, viz. the DumWl^'of 

- Tibrations in a minute; and the ecjuallt^'' of the siid in- 
itervals Will be more perffeclly attamed by tliis rn^ntts, 
than by the ordiiiaiy' inbiJitfVif iibirtitlttgf Or beating e<pml 
intervals of time by the Haml o» Bat be M knOfWn 
'that I do not make any claim to the invention of 'tieatiteg 

- of counting tlie time for musical performance, by means 
oPa maehine regtilatedf by^a p*ndd!ti|bti ; but for the par- 
tfetifar ih'min^r and 'mode which r ftl^^iiit^lrkted of 
p\f\ng a pendtituiti *f6 sfrch-a ihacHioe, ' whereby Ihe pen- 
ddlcim can with the greatest facility be mi\de to vibrate a 
greater or less number of times in a minute at the plea- 
irtf«'of the performer i arid this iidlnlt^ of each vibrallbri' 
tjfng marked 1^' the tibfi^ of drop^ 6f the ^ca|^'dient, 
wlthnot any hammer or otlicr apparatus for that purp'ote^ 
To eflect this regulation oi the vibrations, I make the pen- 
dolunil 96" short fVom iii'cetitre of motion, to the weight 

'dtbbb, that ii witt'Vil/ratl 'qntefkl^^ its Vibra- 

ttbns lb less time thah*evel* cah bW reijair^d'tof* beatiiig 
time in music, and I conlih'ue the rod or stem of the 
^ndulum above the centre of motion ; and upon the , 
ttppeir pairt of the-n>d oi* stknn'l fippff & aibednd Weight or 
%ob in such ma^'n^r; iHeX^t can W pfealmn; ire*pfacedf at' 

a greater or less distance fjom the centre of oiution ; the 
IKrtion of this second weight placed above the centre, is 
t6*retard the motion bf the pendtilunif and' the higher it 
li'placed "abo^ the ii^nti^, M'Mwit' Htl ^ibnitions wilf • 

be, and vice vena. The rod or &Leia is divided into cer- 
tain 
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Uiii ootehes, and tbe secondary weight b«t s tpring 
catch to hold it at any required notch, and support the 
secondary weight at any p«:t of the rod. A scale ^ 
pkced. beliiiid the peo^alttm with a divition opfMOlil* 
ateh'of tbe ootcbet, and the diviaiOM we figorecl with 
the ouaiber of vibralions which ihe pcnduluiii v\ ill make - 
in a minuiey when the weight is placed upon the ro4 op- 
'^ponie to any of the diviaiooa of tbe scale. By this ep- 
plieatioa of. a sliding weight to tbe upper part of t|>e 
atem or rod of the pendnlum, I can render the machine* 
very portable and cooventeot; for a pendulum ibai will 
vibrate 40 or 50 times per miante, will be found to suit 
.tbe perforoMiiQe of tbe alowett aiestc; end a peodidiiai 
Amt this purpose, eonstmcied aeeording to nay inTeatioB, 
can be contaioed within a machine ut only one foot in 
height to the centre of motion ; the ^auje peodulnm will 
vibrate I§0 times per nionte; whereat a cobiidoq ^epr 
dnliUQy with a single weight or bob beneath the centre of 
•Qspension, would require to be of a vefy inconvenient 
length to vibrate ai so low a speed as forly per iniiiute. 
^ Ti)e metronome or musicai time- keeper way he coo* 
•tfocled io different forms or <l<nHeiisioDSy and may be 
kept io aotion either by a spring like a watch, or by a 
weight la the niiuinei- oi a clack ; and wheel-work in 
either c^ be introduced to keep up tbe action of tbe 
^m^khmt iot a longer or shorter period of time, aad also 
different kinds of escapement may be employed, provided 
ibey will produce a sofficiently audible tick or beat. But 
to render this my specification more precise, I have 
hereunto annexed drawings ol two diOereot constractiona 
of tbe iatscHmeot, one put io motion by a springs aod 
the other by^a weight*' 

Fig. 1 (PJaie I.) is an elevation, and I ig. 2 is ^ 
section of a metronome, which is contained it\ ^ pyra- 
Vol. XXXIIL^S£coki» Sseies. C mid 
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mid or ta^e A B C, oi any otliei fii^uie may be employed 
lictording lo the fancy of the maker, as D E is that 
'part of the stetn'olr rod of the pendirlulm which in abore^ 
th^ tsenirh of m<n\6n E; hiW! F is tb^ sliding weight fiued 
upon it; H is the bob or weight at the lower end of the 
pendulum. The same letters of reference are used in 
«9ig8. 4 and 6, wbttiH repmetit tli^ teeisbaniftui ^laohed 
frdifi the cases to r^det* the eenstniclioti of the Instfuv 
ment more clear; I is the axis upon which the [m iidulum 
swings, and at the opposite end of it are fixed the tti^o 
.pailets a 6 oF the escapement ; these pallets tire aciiiated 
by tlie teeth of the swing or eseapement wheel K,- which 
has a pinion upon its axis turned by the toothed wheefl 
L, to which the spring box M is fixed ; the arbor »i, in 
¥ig. S, of the wheel L and spring box, is made aqitiire 
at the end Fig. 5, and this is turned round by a key 
when the spring of the metronome is to be woUnd op. 
The ratcliet wheel n is fixed upon the arbor m, and the 
spring catch o acts in its teeth to prevent the return of 
the arbor after winding up the spring, as . the arboir Binst 
not revolve when the machine is in action, although the 
wheel and the spring box turn round upon the arbor by 
the action of the spring; the spring is coiled up into the 
t>ox .M the same as a watch Spring, and the outer end of 
the coil is fastened to the inside of the box, whilst th^ 
inner end of the coil is attached by a hook to the arbor m'; 
therefore, when the arbor is turned round by applying 
the key to the square m; it winds up the spring, and as 
the click of the ratchet-'wheei'it prevents the arbor turn* 
inii^ backwards, the natiuai tendency or action of the 
spring to unwind itself turns the spring box and the wheel 
L round, in the direction of the arrow; tbe teeth of the 
ivheel L acting inr tbe leaves of the pinion, turn the 
escapement wheel K in the direction of its arrow, and 

- tbe 
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tbe teeth ot th« e^ap^ooi^oi wiieel K are deiermioed 
the pallets a so as to (urevei^t the wheel- turajpg roOMd^ 
except one tooth at Jtwj time the peodulapi liilifii|et. 

The pallets are two small sectors of polished steel BK.e4 
oo the axis \y at a small diaiaiice t^eUipcl e£|ch oiiiet, an4 
tb^ tv4j'^<^<^^ edgeij are eyficllj in a |i0ie/ as qhtvn-iil 
Figs. Gaud 7. When the top ,of Um pendoiym ipoUnai 
to the left side of the perpendicular, the front fillet ir - 
dctaiiis liie touiii of the escapement wheel, slips by the 
edge of t^e front pallet^ a* aod fails upon the second pal- 
lei as in Fig. 7.; but ai^ tha «dge of the palkt js ij^cji|ie4 
or siop^ 1^ as angle to the motion of the wheel, tbf 
^ooth when it slips by gives an impulse to the pallet, and 
makes the pendulum swing forwards on the right. side of 
the per|>endicular, which it. does until by iia ^raviiaUon 
it is brongbt bacJ^ ; and wbep it returns to the jpierpendif 
cuTar, the tooth which in Fig. 7 was between the 111:9 
pallets a b, and rested against ilio back pallet 6, likewise 
drups oti the sloping edge of t\\pX, pallet, ao^d a succeedr 
iog tooth of the .wheel drops upon the front pallet in 
manner of Fig. 6; in the dropping off the sloping edgf 
of the pallet b, the tooth of the wiicel impels the pendu- 
lum to the left, and in>t|;^is Quaoocr the action of the 
chine continues t^l the spring is recoiled, and tbm r^ 
quires to be again wound up. At every time a tooth of 
the wheel drops against either of the pallets, it mahres a 
blow which can be plainly heard; but to render it more 
audible and distioct» the end pivot o( the axis of .the 
pendulum pr<^ects through beyond the cock ^h\c^ sup.^ • 
ports it, and is made to bear against a piece vof metal 
plate, or lliiu wood, or oilier similar substance, v. Inch ihon 
receives the blow mid makes a suiticieai sound, when 
the machine Is inclosed in the pyramid ABC, Figp^ i . 
and 2, wliick ma^ be |ni|de 0/ tin or other metal, ^d of 

C«' the 
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iht axis of the pendohim the end pWot bears agaiust tbe 
•ictes o£> the aame» as shewn ia f igt 2. 

- Jbe dt^idtdl -ieale iHiiobtia thwm fccbind llic |ityH>iiu«i e 
in (Fig. 1^ it fgrahiHrlay trfawe to^rbftite •Kdioy Heighi. 

. Bpon the rod D E, for vibraiing any required iium- ' . 
b«F of limes per .miaale, tlie maker of the inttriH 
BMilt mH' 'doira iwiid a^i^a 'tbe ^ifiaiQite of . the 
•ad* 'by**eiefafi«itiiU * ' l%w ''#ffaaM^ windi tapporta flb« 
mechanism consisu of a brass plate P, to which cocks p ' 
are screwed to support the pivots of the wheels R; Fig. 2, 
is i«auiH wfaad <to pravcnt ii««nimidiiigi^ Uw «priog tomi^- 
tamoA updo ttpm •m^qd'tb ifa-imtrlr pvt^iif thr grem > 
wIimI L, and a projecting iilttli'afflrr wiii^;ii»-^3reil7|o 
the arbor m of the whefeh'L acts in notciit?s, which are 
cut in tiie edgs of tlM( «iicel and- thefi^jr tiie ~ 
wittd loiind upon ittrt'eeatM^pili^ one notch- enry. thve-^ 
diB tahoifmi uMkerarnevoktini^ -%itt . thtore* ave- only m$ 
liiaoy notches cut in the edge of the wheel R, an the 
number of titnes the arbor m is intended to turn roond/^ 
in order to wind up the spring, and this, ni^lnbejr, Miiyis 
being compleated, the projecting leaf of the arbor m 

' stops agaroit'^FFwiliNfdjgg- 'of ih fe Wh€ ^ \ It, 'hiiJ pl'tff^^ l ^iU 
the arbor being turned any further, because there is no., 
notch made iu the edge of the wheel to receive the pro- 
jecling leaf* 

The inetrohoin^e may W moved \>y a spring barrel thie 
same as arc used in ordinary watches, instead of th^ 
spriog box as is represented in the drawing, and also the 
number of wheeifttiay be increased to make the motion 
continue longer withont trlndiag ap, if the same il 
thoaght desirable. 

The metronome shewn in Fig. 3 is more simple in Its 
stittcture, as it is adapted to be put ia action by a weight 
instMid of ar^ingi a«diaihiicas»'ii'diM0'itol requinfr 
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any aUier wheel- wofk ; than the rscapement flrkeei • 
jithtn the weight can *be 'Awi^r^yn dMeni'£RMi*a oa»* < 
iHkrMMe M^bt. TMr imtr imeot tr HttemM to be ^ 
pedded in a perpendicular dirtciion in any convenient 
place, and the braw eock or frftoie dd, which iupports . 
the fMfoU of ike emsBfrnrnmi wheti K, h-teemnd ti» tht.- 
wo6deii mkr «r tcde -R; vbich has ft liook o# ]oo|iriit illbr 
upper end, by which the tastrument is suspended;; the 
iioc Of cord to which the vei^hl M is conAccied» frnwati 
om.jo |>o^y ^Md mpdm ihft'^xk t»* of the empomiiftc 
. «fticel,r widi Aflushorvl^bccl aod oliDky^ fo thtA^ wUI oi-s ' 
mit of winding up the weight by pulling down the small - 
couiiier weight ^T^ wikich;isatUohed to the opposiie end 
of tko'liii^' ^IBitfe—rappiowittod^die jpteidalmn witbatt'^ 
divided ecele aee 'ihehmi^la'^bit imfefailtt m m "ife 
iner; at the upper end of the scale is a tonaH piece of 
brass which turns down npoo a hinge or joint, so as.* 
to mtescept ilie upper end of ifae peodalom td eiop tbo' 
motioa-wfaeiiTC^itired; — 

In witness whereof, dec. " ' 

"i, ' ' ^ : ' -J"^ 1 J y .H i 

Specification of the Patent granted to TuoM^a Whitt^.jii^ 
of the City of Chester, Wharfinger^ and Gxomos 
Ettpn, of the same V^,^ Gentleman; for an imfrot^ 
Kifn, for the Purpose ^of drying Malt, f^heat, Oats, 

Baritj/, Piius, Bean:,, and other Substances, by Means 
of Steum, assisted bu Air, Dated June 10. 1817. 

WltbfciPfete. ^ 

T- ' ■ 
O all Id vbon-ib^ frcaentb thaU coairy &e« 

Now KMOW 'YE^ tha^ ifi:ee«6pHitiioe wtlh the said pro- 
visoi, we the. siftid Thomas ){i^hittle and 0<?orge Eyion do 
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hereby describe find ascertain the nature of onr said in- 
veutiofi, and in what uiaDoer the same is to be performed, 
by the plan or drawing in the margin of ihese preieots^ 
«od tbe following description thereof; that is to saj: 
The pipes, Sic. are calculated for a floor of eighteen feet 
square ; and it is seen, by ihe plan, that the steam fruiii 
the boiling water iirst communicates its heat to the 
iloor of the kilo; and that the pipes (Plate 11.) 6xed 
to each angle of the floor, and also the pipes with 
which tliey communicate, and which are connected toge^. 
ther in the square box at the ^entre^ (being the only 
passages through which tbe steam can escape,) are like- 
•wise heated by the steam passing through them. These 
pipes are considered of service, to assist the process of 
drying, as it is found ibai any dampness thrown up from 
the article in drying by the heat of the floor becomes ai* 
tracted .by the heat abov^, and passes off much quicker 
than it otherwise would. Tbe mode of conveying air 
under the floor is seen by the plans, Nus. i and 2, to be 
by pipes from the boundary wall, that is to say one^ X, 
to the centre of the floor of ten inches diameter, and 
j^nr otbersi H, to each of the mid angle* oi eigbtiocbes 
diameter. These pipes, by passing through the boiler, 
are attached to the under side of the top part of it by 
elbow and flange, and are steam-tight* The other end of 
the pipes through the boundary wall can either be closed 
or not, as is found necessary in the process of drying, 
but till the moisture is sufliciently evaporated u is lound 
best to keep all the air pipes open. The air in passing 
ihrough the pipes is of course considerably heated before 
it passes through the tiles on the floor. Independently of 
these pipes to convey air, there are openings, four inches 
and a half deep, in the boundary wall, correspoQ(liog with 
the spaces between the blocks which support tbe tile«, 

for 
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for the Purpose of drying Malt, 4fc. 15 

for (be ptirpo$e of admitting air through the kiln, aud foi 

cleaning out the dust that may occasionally fall ihrougU 
the illes, which may be don.e with a small rai^e and brush. 
For quick drying, it is recommended that ihe whole oi 
ihe said openings in the bonodary wall should be stop* 
ped close : in which case ihe whole of the air conveyed 
under the tioor will pass iluougli the said pipes I and H ; 
from the formation of ihe tiles W, and the circular bJocks 
Y supporting the same, it will be seen tliat the air once 
admitted will easily spread through every part of the 
&pace under the Moor, and penetrate into ilie tlrying room 
through .the perforations in the tiles and whatever lies oa 
the floor to dry. l^he boileir may be of cast iron or fuiga 
iron ; but forge iron plates, a quarter of an inch thick^ 
rivetted steam tight, will be tuund less subject U) acci- 
dent, and may be put together at about the same ex- 
pense at cast iron* To prevent accident in feeding th« 
boiler with' cold water, a block of deal arpodis attached 
to the end of a pipe J, from the cistern, which floats on 
the surface of the water inside the boiler, and regulatei / 
the supply in proportion to the evaporation. 



Repbrbnce to the Drawing. 

Fig. l,aection through the tire place, boiler, and dry- 
•iflg room. — A, the valve for the escape of waste steaou 

B, the line to regulate the valve. G, the escape pipe, 

six inches diameter. D, (he cupola. E, pipes for con- 
veying the steam from the boiler, six inches diameter, 
f , square box, to connect the pipes £, communicating ^ 
with the pipes G from eadi angle. G, upright pipes, six- 
inch diameter, to connect the boiler with the pipes E. 
H> pipes, eight-inch diameter, to convey air through the 

steam. 
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.st«an, and atiaclied to the plate by a flange, which 

charges the space under the tiles with warm air. I, a 
f ipe, ten inch diameter, for the »ame purpose as pipes H. 

. a pipe to coQvey water from the cistern to the boiler. 
X, half-inch pipe, fxed three inches above water-line, to 
ascertain whether there is too great a change of water in 
the boiler. half-inch pipe, fixed tliree inches beiow 
. water4iae,; to ascertain a proper iqaantity of water in the 
boUer. M, cistern to supply boiler with water. Ilj^vfloe 
/rovnd the boiler,' to' convey smoke to chimney. the 
..fire-grate. P, the ash-pit. Q, plate between fire grate 
jand door used for the purpose of burning smoke. U. the 
section of the tUe and circulai^ block. V, the section of 
the plate. W plan and' i^tfoh'^dlT 'l»ne of the tiles, 
twelve inches square and two inches thick, full of small 
holes through. X, the section of the block. Y, the 
^ock, four iilches and alialf high, and the diaMter of 
Vwbfdh is silt Wh«s. 

^' Fig. 2, plan of half the top ef the boiler, and half of 
'the drying-floor. — R, shewing half of the fiodr with the 
tiles on. H, eight inch pipes, to convey air under the 
%oor. G, six inch pipes, to cooir^ srenm from the boifer 
to heat the drying -room. ' S, hairthip floor with the tUes 
t)flv shewing the covering of the boiler. I, the ten*inch 
pipe, conveying air to tlie centre of ihe floor. 

Fig.S, piao of the ire-place and flue of iheohimneyd-^ 
■T, the gronnd phm. O, the gram. .Q, the plate betwefr 
flre-grate and doori N, the floes. x 

. In witness whereof, dec. 
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Specification of the Patent granted to Ro^SRT James^ ^ 
Brj^tof^'Urui^ m the CQunty of Middietex^ Doctor in 
PhfHch ; for a ctrktin medicine ealied *' Dr. Jam^f^e 

Analeptuk PUU** being a wvereign Remvdi^for RheU" 
, matisms, whether seated externai/j^ or intema^ij^, Jor tn^ 

digestions, Crudities of the Stonutcht from Intemperante, 

/ckff of Appetite, habitual Cosfiveness, Giddiness in the 
^ Head, troublesome Ffatuiencies in the Stomech and 

Sowe/Sf and Cholicks, theme arising; (j^ also gouty 
, [ ,iiapUs, rvhere the Stomach and Head are o^Wted ; and 
, /, oil Kinds of bilious t>isorders, Lownesi of Spirits^' an4 

Nwvous Complaints^ as well as m those Dtsorders oc^o* 

SiOit6d ojj a &e(^fUary iMe, 

O all to whom. t|i(^f«^Rr(?sen!a aliail come, &.c. 
Now KMOW YE, ihat 1 the$ftid Rob^^i Jam|Ps/ cQp* . 
plM^^.^jthatur ,pr^!(U9i|i49r hereby deiHiiib^ aii4 
jifQ«rt»in. tlpe.i|atfife..pf bstfouufi, .iin4 dedppf 

tb»liVie same ij8 {OOin posed of t^t several pariicqJars fo]* 
Jowiug; tliat is to say,: Tha analeptic piili> are made 
fixing e()uaii« pi^rt#, of ibe pill .r^ aiamoQiiM^, 

ApdAihe fev«r |HMV|iter*H.Tbi^.iwf^ foru^ •refiuiMt'^ 
filaced in % large 4Hid«r grouod, /umMied nith Ui« 

conductors of electrical fire, wbi^^U will dissolve the in- 
gredients. VVIneu jLbeji^e 4a dissolved liicy are to be 
mixed with tbe p<»wdMr» 4||idrmiii< ii&tm|i)||pe.^ii(^^4«|»» 
iioD otf gum arabick. 

io witAeaa wbereoi, 
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Fiwiher*Ob9matiom on Jfr. Hbvst TRiTTon't PMeiil 

Jhr on. ir^prfwpi Jpparalm for DislUiing. 

Commmneotei hj^Ji€ FmimUt. 

WiiEti Oie wrtwi of Oie Jfouim ^ DiMlatitm 
of ^ethw^^* proB0itiice<l» itt-ibey hsvedoney an opioioiB 

unfavourable to distillation in vacuo, they had not been 
made acquainted wiili the invention which is the sub- 
jeet of . oiy' Pateol, (see tbe kst voiame of this work,) 
nbr^bad they seen the advaotages resuhin^. from its ' 
use* It would not be diffieolt ^o confute the argd- 
meots they make use of, on acknowledged principles, 
nor to shew thai their optaion Is opposed to some of the 
first aathoriiies io this matter ; bat it is become doneces* 
sary to tMkm^i^ Ko^litfrne- 4li^'?ipinran/ either on 
principle or by referenee to scientific authorities: prac-^ 
^ical experieoce i|iay now be opposed to theory, since 
rg^lwl ^ipWaicnts '-alhiDdaniiy ' cotifirm the opioioli 
expressed ia thb'leiters't>f*MK'B<^w4»n and Mr: William 
'Allen, that with my impfOved ap[)aratiis for Hist illing, the 
Operation may be perfoi med with equai facility^ and that 
# material saTiag of fuel will result fifpiniti ose.* 

Thaati gf Pllerotuxwho^wiUhr to s^£ thi \m {)i ovlfd appt;- 
paratus for distilling in action, are requested to apply to 
Mil Henry Trittoni at the copper and pewter maouf^- 
Vmff No*'6a^ Whitoc^apel; LotodOit, where the improved 
afifasaloa for distilliog \w iMdtf, ailff'^heri^ it Ss erected. • 

Mr. Trit ton's improved apparatus for distllliiig is, he 
C0tteei?«8> peauiis^iy adapted lor the distiliatioii of sea 
water; w the moderate heat at which the distiUiilioa Is « - . 
effiMst€d.w91|ireteal the bringing over the siiUne parttcleSy 

and remove that fiery taste which is so justly the subject 
of comptaiotf 

f Fnbliilidl m vol. XXXIt. of tliti wof fc. - 
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Mr. BLfiMKriiSD»'t ^m9jerj to Sir John SimclairV 
Qmrki r€$p9cU»g the Cminiy^mt f^ ^ 

Sttmn Engines. 

_^ ' • . • 

IcsfUERY 1. whom wei^^, tjbejr fcf»t tried or in- 
Teoted i 

Anver. By. Mr. Bleokia^of^ i|rholia4*pattot gntnted^ 

Query 2. How loog^ have ihej in use, and at' ' 

what works f . - ^* 

ikuswer. At Middleim colBeiy near l«eda, Moving : 
to Charlea.Joho BraodUog, Es^. «mo« Jooe laid; ako 

at Wellington colliery, John Waston, Esq.; at Orrell col- 
liery near Wigan, Lancashire; Kenton and Coxiodg^' " 
GoUieries, near Newcastle, NorthitmlKrlatid*' ; 
' Qnerjr S. What » the ongioal oxpente? . 

Answer* The steam carriage, with two ^ght inch cjr- , 
linders, will cost ^A(X). ' " - 

Query 4* Wiiat 1$ the weei^iy or monthly expense of 
fody and qoantitj Dl;jcoa^^Q«ivijed r . 

Answer* Eight hundredweight of ooal will sopply the 
machine twelye bours^ and will cost siicteen shillings per 
week, fifty gallons of water an hour. : . . 

Query 5^ Whf^ irf9ight:4)9^hey dr4i,i¥ / " \'\ " 

Answer^ The enginea aiigrefi^iil^tiaMllMi oooviey ono. 
hundred tons. . .? „ " 

Query 6. What is^ t,k|e fiifit^reoce of expense between * 

tbem aodho^^s^t > m - f''* ' ' » : •• ' ' " . 

Answer. The additional expense in laiying the rail*md . 
is j^ifiOO per mile to that calcojated for horses. - The )o- 

couiotive engine of eight inch cylinders is performing 

the 
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the work of sixteen horses in twelve hours, apd jtt Uic 
aDniial expense does not exceed «^.20D the saving will 
^erefore Be,' by the use of thU mveotion, at^least ^,11200 
per year for each machine employed. ' 
' Qeery 7^ At what fate might they be made to go per 

■ • . ' * ' ' ' 

•(^ Antwer* When ike eaitkige Is lightTy loaded, it traff^s 
m the^^f ten ijSXm an- hour $ Wi when loadeil,'Wit(f 
twenty-seven coal waggong, each weighing three and a 
Jialf tons, it is propelled on a dead level at the rate of 
tb0ee4itt<d 9 haif ntikes lin hour. Thte machdie w^Tigin 



# ■ 'J 



Query^. CoaId^<ife^'i4^ to public 

rOadd, for instance, from London to Edinbnrgb, if iron 
Kail«fWay& were made along tbe sides of tlie road ? 

^<AD<wer« Yea. IFh« maty^-iiicoiiventeficie would he 
ipwg ihruiigh/farrge iowna, to remedy wMch, wheels 
might be made to- run on pavement as u c II as. ihe rail- 
toady and the machine taken through the town by horses^ 
ot engipes migUt be ia the immediate iricinity lar^e 
joms, an4 the^goods otilyisonV^ed tkrough: 
v.. Query gi Wtoti^weighl woilld'^iiy dhiV up a hill ou a 

^. , ^S)Wer«. Fifteen- tofts up a hill rising two inches In ofie 

^^Qoei^mT Are th«re^iiny obj«^etf6f^i^^ to the general use 

^ar extension of these machiiicb ? * * « 

; Answer, it woold- only be necessary to obtain a Wbce 
^ the Patentee^ - • ^ * - . 

3i iilM 8|eam oiivi%^Was aif^WdrV W winter at Miifd)^. 
,f9'»» nigbt and day, and was Qot impeded dorujg die 
ggfeat f^lU Qf.si|ow» . » ^ 

St,' • : V ' vVb.^.' c'l.i ; i •■ .' I . • • •■■'* 
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illi-.'B£Eiiftiii80ps Jpiiwen to Str Johm Simclair s 

Queries retpeiUfig iki 'Omveyamct of Coah on liaUwitip 
bu Steam*, 

. Itt. They were tried «baiit 18W b C^miMlt^ by 

Mcasis. Treveibick atuJ Vivian, who gave uiouoti to ihe 
wheels of .ib^. carria|^e, ,10 ih^ maoQer described tn tbeir 
Specificat^ton,. printed |n Hpr^ 1^» mi tk^ Jiid Aam- 
bcr oi the iSd Series of R«peKtory «i£ Am* " : 

$oine tew years since a ^r^ber attei&pt was tnade titiir 
New(;aslle by a Mr. Whinfieid, vviih a& engine 014 Jre- 
vetbick's principle, viz. wiih a high pressure of Mmm^mKiii 
im.condenialiQii, ^ThM !5if#a<»t#i<4['«Miidc^>«ppaitein^ fikun 
the engine beioigf too:, heavy 'fo^Hbe'^rc•^h i^^ikm 
rails; also, because the f^icUon of the wheels of h loco- 
Oioiive. eugin^ ieajQt%oi,,^Yi9rcpa>e ih^ir uadency ia^M^ 
911 ,BD ifon rail.^'itb^v^ny inatetiaJ ai!|F«nt, «heo di^wiai^ 
a traiD of waggons aAcjr |i» . i.. "*^.r? 

In conseqjuence of fhe latter difficulty, Mr, Blenltio- 
sop, of Leeds, invented and obtai»ed a patent (see Ke- 
pertory, vol, XXI. page 138,. Second Sefics^ Ibr osiog 
a coofiflfoiMS rack, ^a»r topilM jili|«ii«iirai do c^eiaidi of 
tfae line of iron rail, which being atsted upon bya toodwd 
wheel fixed to the locomotive engine and moved by it, 
waa capable of exeriiag its whole strength without dan- 
. j^erof.sijpping. l^^qMlbod.Jiaa baeit^oarriftd «dvMil»- 
geoualy hi to efieci both ai^iddlelcia^olliery near LMdfl|, 
and on Cox'lodge i;ail.way near Newcastle; and would 
have become very general but for the great charge at- 
tendam pa. loitering one fiLi^QpCtjiJiie,uon. ffa^^ to fit it 

• Note, in the articte Caiiai in Or. ^^etrs's New C>cl«ipa6dllk,T<rf.'1fi. 
it ii »tatei<, that in Februarj 1804, a trial of Mr. TretBtHtek^ti^^iw 
wai made by Sainiici Uouifray, Esq. on the Cardiff aiiti Mcrthyr 
rail'way, v^here teu tooi of iron were diawu by ojie eogine, at th^ 
rate of near, five »ilei per boar. . / 

with 

* 
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fiS . On tlu ConvijfOfice of Coals 

with a conihiuous rack, and the oiUef hide to give it suf- 
ficient strength to sustain the weight pf tlie iocooiotivc 
engine; which together with its water, ^oais, &c. weighty 
not less than six tons. This plen is in use at Killings^, 
worth colliery near Newcastle. 

VViih a view to remedy boih these incoiiveniencies, 
Messrs. William and Edward Cbapmanj of Newcastle, 
tobk oVit a patent for England and Scotland in December 
18f^. The spectncatlon of the patent is pubttsbed in 
the Repertory, vol. XXIV. p. 129, and it consists wholly 
in the two following points, viz, ^ - 

1.- In reducing the relative weighty. of the locomotive ; 
engine upon rail-ways, by so placing it either on six. or 
eight wheels, iliat it inay rest ec^uaJly and move freely 
round the curves of,tiie rail-rp^^ds* to which only tji^t, 
part of tb^ir invention extends. . .s ^ 

" 6d. In using a continoons chaip stretched along the ^ 
way and secured at the ends, which, by being passed 
over a grooved wheel .(I'l^itl^ iron Y',f) fitiached to 
frame of the engine, apd.mpvec) l>y jt, ^blea the lo«^ 
fBodve machine to liapl itself and its load up bUli «i bai» 
been eflectualiy proved under very disadvantageous cir*** 
cumstances on the woi^den rail-way from Heaton co|lie!ry.> 
to the River Tyne. Whilst the machine for ,thU ^(»|4 
was constructing, fiirther (rials been aade wiHMi 
rair roads nearly level, by causing the luconiotive engine 
. .Co oive motion to its travelling wheels according to Tre-. " 
vethick's principiej, which, in those. cases itave beea|oui|d 
to answer uncommonly well, e^GPptiog .i|s 40, tlw^ jne«- - 
tiesstfty eiirher of strengthening the waggon-way rails, or 
of adopting Messrs. Chapman's mode of placing the en- 
gine on six or eight wheeis.^ In ^consequence of the eS^ * 
cacy of friction, or reits^an^c^ ifQtlfF^^PiM'i^fl*^^/^^^ * 
rtage*wbeels of the locomotive engines, it will only be ^ 

found 
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foDDd necMtry to place chaiqt on ihe parts of rail-wi^a 

materially ascenrling; which at those parts can very 
quickly be laid over the grooved wheel. And. the wt^r.. 
gona when arrifed at the upper end will diiengfige ft))fiQ*. 
lervea, so as to proceed by friction alone. 

Beside iliese methods there is another inveaied by Mr. 
Brunton, of Buiteriey, in Derbysbirei (see R^^ert^fj^t 
vol. XX I y. page 65» Second Seriea|) who capn^ii ihii. 
loc'omolive engine to push it^lf forward (and the wfigr. 
> goT):» attached to it) by means of certain struts, or poles 
wiib broad ieet acting obliquely, against the ground^, 
being drawn back and putbed forward alieroafeiy ^.tb^ 
method' » DOW <m the poini of being tried on a lail-ii^f^. 
near Sundferla'nd. 

Query 2d. — Answered in the aUoye, 

Query 3d.— From 4^.350 to j^.450 according, |<|.tl)i^ 
siaetf %c« of the engine. . . ' ^ -i 

Qoery 4tb.-^Not asc^rtaibeidl; innst vary According to 
otrcumstanees. - ' • 

Query 5th. — See answer to the Qtb query. 

Qaery ^^h.^Not vet correctly ascertained^ but snp- 
posed to lie abonl'fifdUfbiH'th t'6^ne^llfth' the expense of 
horses. ' ^ 

Qa^y 7 th.^«^ee answer to qoery)}* 

iUillrer io the etfa t|iiery : 

They cannot Ve adva^titgeoilsly applicable, parallel to 
the great high roads i rurn London to Edinbui gh, for in- 
stance, because of the vast inequality of the ^ouod.ovf^|r^ 
which the high roads ptiss to bring them into naef^rn^l* 
ways should >be ^aid Out with doe attention to level, ao^ 
the hills should be got over by steep ascents, by means 
of stationary engines to draw the carriages up bill.; p9 
ihl»: anl^ecfc snfficient geoeral information way be ,oIn 
taintd^ by perusing the lAlter part of Mr* JH^iUiam Chap- 

man s 
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a DmripHom ^ u Cheap l0O9l 

CDan^ Report on various projected Lintt of Navigation 
Ikon Shtllield, printed by Jamet Montgomerj, of that 
pliiqei ^ liI8, and ^oeoiipayed by a map of all tht 

"dMdiJIiMit eoQittry. 

" Answer to the 91 h query: 

' ' A* well-consiructed locomotive engine with two eight- 
. itfeb e]rli«^rt 00 Tref^iiiek^ pr ineijpie, should draw 40 
or a0i6H« (waggons ineliidtd) at the rate of four miles - 
an hour on a tevcl iron rail-way; and up an ascent of 
oae and a half iochcs to the yard, will hardly mova at 
the nie of om wd « half oiile an boar wltb 40 toas, ar 
ada sa lbat. * ' 
lOtb Qaery : 

The answer to the 8fch query is applicable to this. 
KeawasfJ^i Ou. 1614. J* B. 

DescriptiQn of a cheap Juevetfor Agricultural and other 

^ Furpom* ^ 

CmmmdeMied the Ifmnicr^ T. N. Parebe» £if. 

of Sweeney, 

' ■ '' . ' 

:^ With a Wood Bograviiig. 

Two cylindrical receivers of about five-eigbtb* ioCh 
4ntarior dianater» and fall three inches high each, for 
holding quicksilver, are fixed at right angles upon a 
wood-stand, and about eighteen inches asunder. 

A i«Mill groove is cot lengthways in the stand, and 
cUedy comtd over, throaghr which channel a aainmu* 
nicatibn is effected between the two cylinders; and con- 
sequently, the surfaces of the quicksilver la the cylinders 
alaft be 00 a letei with each other, 

' The two #oats are eqnai to each other as to weight, 
length, and tbe sarfaces of about dve-eighths inch dia- 
meter, whick rest on the quicksilver in eaeb cylinder ; 
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lllN}»«dfl«i!fl|iANni^ >Ai^ tope of the ^a^Jf^l^lMlfp>e ail 

a kvel with each other. r • . . i ^ - 
The different parts of tbe kv«l<4ire clofelj ^tted, mi^ 
whole rendered poriaM, by setevinf tffi tlfc J0o»ti 
bto the caps of their re9peotif>»ej1iii^eriL- <jlhpet t|Te^ 

mionte grooves -are cut in the lower or hemispbeucal 
ehds of the floats/ through wbi«hr|l)pe<quick«ilTer rises 

himM the fto«tt fl»iK>oi»«e 4he ppeMi]l»-ii telm eflt^ 

*• The tops of the cylinders are a little concave, for saving 
aoy particles of qisicksiWefuhioh may lodge iD.tlKM:^(i)f|B 
trhen the iofltmiiien^ hat beett thakco aboni ii|i<Hi»gfti 
For proving this laalrumefit, tafce«ny obfS<t ilriimie 
distance, on^a Wtl '-vwihihe lc^>» of the floats; then 
turn the instrument half-round^^ftd if ^the same o^ect 
ititf ' UJUisytniili W illi i h s lop e nf i ha fk m Uj ihr i 



■i 





' Mr. Thomas Ap{)lwo<i',>Trtrner, ^7\Tkxny-\tinef lion- 
doDy has taken great pains mi contriving tools, and i»ak- 
lAg tills ^Hwtf umeni^-tti ' m- v^iy» wc rtp A oie iMedeVf ^waift 
a y<4 i li i e < i <ie l»pici!iiri <tdd nft ^km been .^M«4k|o 
namy distinguished agricw lsii s iit s wti^^iigbly approV6«of 
the contrivantc. Mr. Appleton has allowed me to fix 
«<ich terms between him ai>d ihe^pablic^ as appea|j|Eea-' 
MMll^ «iM Ataw•8h»lf-|nl^*lla awtinclieiit#pe«i fapy 
^'^▼oiL.XXXlIL— SbcondSxries. £ other 
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W ' On Emifaiikiag* 

j^hef pfCmift iiaitMi^ tins Im « 

vantage, yet from having seen so many difficoUies con- 
tt^d^d with and overcoaie in com|kkting it4ftiiii|»ioin H 
it ip.ppinci^l6)^,l.b6g tbivt.fht mmt jafj^ cMilviiWBe 
may be judged of by lbos« in«tiiinenU> aJone which are 
made by Mr, Appletou. In proving ibe ioarumcei, let 
it be shak^nL 404 jarred jn ftU jdincOMii^ amiif.Aiijr qatckf 
§ilvef fAGfpfs^ksbouM.lmifttimedt^siiDpcr&e^ |. 

London, May 20, 18 18, ' TuomAs N^Parkeh; ' 

; .I'M/- .1 , \ . • . . . wi 

FnMed dbeodoiisiaiw |$Mled«Mi^the iM^nniMft, price of 

iheievel 14«. graduated »4aff85r stand with three iegs 45. 

0/4 Me Embanking 300 Acres of Land on the Gnpll and 
* ' . BriUon t'errjf Marshes^' ' - , ^ 

■ ' - ■ " ■ . ■ • 

% (he Earl o/jE^s^Y,tmd H^n ft,Y (?ra?»T, ili^.- 

From the Transactions of the Society for the Encpu* ' 
ragement of Arts, Manufactures^ and Commerce. 

> 

^tVver IsU Medals were voted SaJhe above Gentkmen for thit 

CommunkatioH, 

* - i^- . . 1- ^ . 

Observing the encourageoient held out by the" 
Society of Arts, for the Recovery of Lafid A-om the Sea, 
we haire taiuad llie niclosed ttaienen t to Tmi laid beforV 
tb«i^iet^, cif the mode of 'embankment, hy which we 
hav^ recovered about 300 acres of excellent marsh land. ' 
Before this undertaking, tl^ whple of it wat opeii to tbe 
iofiuxof th^..iea, and cpveied with water sef^ral /eet 
deep every spring tide, exclutiveljT of being liable to m- 
vndation from land lluuds. 

- ■ . • The ' 
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Ua Emitaukiugt ' ' ^ 

• The deposits of sand and mild thnt continually left on 
ibciand, au4 the Aumerous dgiep 4loks with which it 
fifaanBded.ffoin die^aotioKof cttrreiitVf«Kc^<^ thcfberb^ 

the land thus recovered is expt^cicd to produce, on an 
average^ from 40s« tp dOi, per acre, even uafder aH the 
|ira«ipt pieiam iipM «he agvli^l^Ml iolm ' « - 
-The pietMl fow price* of ?kbottr #e firetmni^ be 
folly adequate to meet any temporary depression in ihe 
value of land recoverubie in siaiiiai* cases, and we trust tliis 
•taietteBty if it tbould deeibed deter viag of a pboe id 
tbe Toloaie.oC. tbe«TMiiiaeetio«t a^ the Soeiet^t^-nny* be 
the means of encouragifig others to follow an example, 
^combiaiog public benefit with private interestn. There 
leefflB'good'ieasOTiPb bcflieve, that tbit and oiber under* 
takings of ^ like nature id jgbt materially improve -tbe 
port of Neatb, now become a phice of great trafric in 
coal and culm, by conhoing the river to its natural b^d ; 
and the eMf|p4^Mirt; iit urorks ^f thia nature, of some of 
tbe tiirplut labour with wbieb most pariibet^at preteni 
abound, would, at the present crisis^ optiale luwardi 
tbe relief of all classes. ' 



! Copy of an estimate of an intended embankment of ^ 

5,alt marsh adjoining Neath river, in Qlamorgamsbilre, re^ 
IJg^^j^ l^^the accompaQyiag statement subaait(ed to the 
^^IP^^^^^^^^ Arts, a^^ wljicli ^ 

mate vf^s 4eliyc;re<] |jq^ tbe JB^I<Kf J^r«^ apit^JH^y 
Grant, ^)jpp^)^tpr{| of tlj/e ai^ Warsh^ VJibi Ajugwii 

i ' Evan Hopkm, > 

ri')--.' David Hopkin, VEngineers. . 

t E a Tt o 



ToSd88 jardf ofembftnkment, ^,.H79 ' 13 0 

To four culverts, with all necessary mason - § 
water-workf and ioside gates to admit and - , . 
confine the tide wiiliin the embankment 
irfe<)U«red^. 160 0 0 

. Tlie-folbwingpartioolarji teipectingan esbeaJcineiil of 

about MOO acies, situate on the river Neath, in Glamor* 
gansbire^ are submitted to the Socieiy forihe Encourage- 
ment of Art^ &c. by Mr. Lowi»-Tlionwiy jm'.'of BvitMi 
Ferry, Stewnrd to tiw Earl^J««My» «t iRo'tnunafle.of 
his Lordship, and of Henry Grants Esq. of Gnoll Castle^ 
in Glamorganshire. 

The Earl of Jersey, having reototiy heicoao entitled to 
the Britton* Ferry eMte^errangenietttiriinere speed iiy. made 
between hit ifordsfaip and M'r« Omnty the mrtccof en 
adjoining estate, for recovering a tract oi'iibout 3iX) ncres 
of marsh lauds, upwards of 100 oi* which belonged to hU 
Iiordahip, about 150 to Mr. Grants nnd the remailnder to 
Herber^t Evans, Esq. of Eagles Bush. For time inalneMO^ 
rial this tract had been covered during every spring tide 
with several feet of water, and was also partially covered 
by low tkles and land floods ; it liempOD the banks of the 
yiter Ncnth^ n^r itv confluence mth the sea^ between 
Brittod -Ferry 'andNenth ; Is fianlied by the Neatb oanid 
towards the Sou th^ and by the river towards the North, 
llie frontage extending on the river side dfi88 yards. ' 

The nnd^rlnfctngf was principeily entrusted io Mr* Evnn 
Hopkin, a ikrner on the Earl of Jersey's estate, now vp- 

wards of seventy years of age: he has for many years 
acted as an engineer with great advantage to his em* 
plejcrs ; and varions works of that imtnre will long re- 

mam 
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On Mtniamkiag. ^ 

liiain to attest thai natural talent may be very useful, 
. ibough unaided by education ; in ttie execntioii of this 
* w*rk . he. had the Mistake of two ms» who are also 
very able men as engineers*' 

The estimate made on this oceesion is sabjoioedy bc» 
cause, unlike most est uiuues in similar casesj it consti- 
tutes the whole chox^e ^ the undertaking, ^nd a sketch 
of a.plaa is.added« to convej a move correci idea of the 
embankment. 

Tiie sea bank was carried the whole length of the in- 
iilosure uexi iht; bed of the river, as neaf lo it as ihe uor 
iBi^.of Ihe soil weald admii; its ki^ih is 3^ ^acda^ its 
J>r«adlfa- tweaty*niiie«Xeot at f the base, fireiD foar toeiK ' 
feet at the top, wl)ich fs £iat^and iis perpeniiiculai lieigiit . 
averaging six feet, except a part nearest the sea, where 
the syveii is often Yerjr eoDstdafaUei and which ia fortj- 
tw* £<^% a^ tlie base^ siit fioet at the top, and aloe kiu ' 
high ; the soil being at this part of a very sandy texture, 
and not so well adapted ior an embankment. Advantage 
was taken of seveftai pills formed by currents across the 
land for the purpose of draining off the rain and land 
water, and any leakage from the oanal into the river at 
low waiter, by means of culvert and ude-gaiei. 

The land is uniformJjt to the d^pth already ascertajyoed^ 
being about three feet, a strong de^ alluvial soil, e^pai- 
;bk of close coosoMdatioa ; great attentio&'waa paid in the 
lormaiion of iliis bank; its base was formed ol §od6 
.neatly 'Cnt and exactly fitted, and kt into the groapdjiK 
or eigb^ iaebfis, below the swrfac^ r ith t^t grnrrjr ssif 
oatwardsy and particoiaf. care taken thfit no yaoaaoiaa 
should be left between the sods to admit water, and the 
whole well beaten and rammed together: in this manner 
jlhe.bank was contained nearly its whoiejea^tb, aA4^ to 
' aboot baif ks beigbt» and the spring tidiM w»«e thiitt^ 

fared 
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fer«d ioBow over its top/ «treogtbetiff^ And eonto^ 
ing the work into to compact a mast, that tJberc bat>l^tfi 

little or no settlement in the ban k> which now presents a 
firni grassy surface ; no vacancies be^og perceptible be-^ 
tween the sods, though it has.expenetioed all the vieisst- 
tuden. of weather. A ditch was cut on the huid side, 
wHtch;ftir«riihed pM 6F ch^'hikdeCtife f6i^ihe liank^ and 
the rest #ere taken from tbe surface of the river side^ at 
a proper distance.'- 

The work was performed in the months of Septembert 
OetDber,.IMF0aihery4md'l>ecm the 
frosts that then prevailed. The confftjietdrs were allowed 
eigbteeo tDojiUuito finish, the liitdeMakir^gs, but by dili- 
gence, and by eoipluyiiig mao^ j|i|f|idf»4t^ 
coihiiplfsh^d, and the tidef eflTectiially exduded> jsrUhiii 
sixteen weeks. They were so confident of success, that 
they agreed to insure against all accidents, apd repairs 
dering three years, for tbe moderate premium of 100/. 
Hithertonhey are under no appKbension of the failure df 
the works. ''They" have seen some niiosually high and 
fttormy tides beat against the bank to wiihin a very few 
inches of its |op, without doing the slightest damage, and 
it |ias now- stood through. one winter. U^Mi jthirimpro^e* 
ment' tbi land would not have let for more than $s, per 
acre, the herbage being of no value for a great part of 
the year: ii wnmnch intersected by ravines and holes ' 
formed by, and:geMmitty fvH of -water; but 'in conse^ 
qnence of this embankment, I consider, the land thus 
covered (even in the present depressed state of agricul- . 
tare) weli worth from 40^. to 505. per acre, without isuy . 
further expense hieing incurred . by- tb^ la^^rd*" 

Mttch'l'ahd'ib itiis neighbourhood wiy be recoyered or. 
greatly improved by similar means : and if these facts 
should be thought to bring the case, withiq tbe chiss 42, 
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Utye6i lifti of.PremiDiTiB, and thereby promote, tbe ciren- 
kakHrofinfbrm&tl^ii through your valuable t*ransactib|i9t 

it may be hoped that others will be encouraged by ihe 
iDaniiesl advantage of this uodertakiug. 



We the under-signed having made enquiry into the 
general state oi facts above set fortb^ do oerti^f ihftMBre 
to be trae. I)ated thii 19tb of Jboe 181^ 

'. , Dynrvr. 
,^TuoMA« f(«ANKt*fi»,alfagMtrate for the County 

"Th^ 'fn^tt 6ih6ik staVed kre'w'^iit ipy personal t^oqwi 



ledge/anfl'l l>eg^1e«W to B^r iestiinony to the correct* 

of the state 
Grays Inn, 



ness of the statement. " . George Ten w ant. 



Description of a Machine for freeing the Shaft Horse^ when 

Fiotii Ib^TRiiiSAchipNS of the SociSTr .for th# Eacou.-'. 
ragement of Akti5,^Al}VFACTVR£S| jmd . 

JTAf Sftwr lf<^ 

BEG to lay betofe^ttie Society a inachine lately in-. 

vented by me, for raising loaded carts, drays, and any - 
two- wheeled carriage, io the event of the shf^tVborse ; 
l«Uiag. Tbe fim machine' was tried at Mftm* 
▼erta^aod Cd. XTppef^aiaefl-street^ In the presence of .. 
Matthew Wood, Esq. Lord Mayor of London, .John - 
Poster, Esq* /of the hrm of Messrs, Cai verts' and Co. 

aod 
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«nd itema] otiier gentJemen^ onMondaji the 3(Hb of 
Deeember, 1810 : the above gentlemeii were fully satis* 

fied, as the macbme raised up a dray, with three butts of 
beer, in an instant. The Kight Hon. the Lord Mayor 
ga?e an order for several of then to be placed about ihe 
difllerent distrtoto of the City for the 6cooiD«iodation of 
tjij^ public. The above machine is calculated to raise 
any twp-wbeel«d^(;arri^gi;, in (a$e,of the ah^tt-bpfse fall* 
tog» in any situation that it may, with ver heavy a 
load* > The machine is not very heavy* the weight 22lb. 
aud is made conveniently to fix upon the bhafts of the 
two-wheeled carnage^ so that there is ^09 difiiaulfy in its 
being immediately applied by the drayman. 

The ittstromeot consists of the simple addition to the 
common props of the cart, of an iroa bar and hook about 
biaif their length, attached to the lop of each prop, and 
• beut^ iron prongs the bottom*- to prevent their slip* 
ping ; the props are streogthened with an iron ferrule at' 
each end. 

When a borsfi falls, the props are taken from their 
iisaal fast^niogs^ antd. pla^^d with the hooks attached to' 
the shaft ends ; iheiore-horse chains are then booked in 
the loops at the top of the praps, aud as they slick in the 
groaod when lie pulls, iie raises them perpendicular, and 
they pull the .shafts tt{^:aftier tb^in ;. .the horse's ppwer on 
Um props iocceases as they become ^nore upright, which 
is essentia), as it gives the best help to the fallen horse 
when he is about to rise. When the props are slung to 
4ie shaltsi tlie books remain in the same rings of thief 
shafts in which they would be put f^r action, and the 
props sopport the shafts on their own top as though the 
bars and hooks were not there, so that |here is no incon- 
venience; the bars are not in the waji and their addi- 
tion is not perceptiUe. 

Commmlh 
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Cemmtntt oh the general Mode of raising and manugjing 
Fruit Trm ff the Nurterymn. 

j% Joseph Haywabd^ 
Froin the Science of Horticulture^ &c. 

In the Tmofd or tnDt|ilBnuittoa of 

alifl ooncrymea are generally vtry caraleMaad imitieft- 

live in taking them up^ and care-not how much the roots 
are broken or lessened in number, provided they have 
eooagh left to keep the tree alive; the conteqpeBce i% 
that ahhoogh the branches left on may renaia ft]if»| 
there ta so great a dedcieiK^y of lapy frosi the lota of 
roots, that the vessels cannot be filled the follow ing Spring, 
therefore they eoolract and become inflexible, and alter 
one or two atasooa are incapable of extentioB ; ao that 
when in the oooraa of time the fooia aaa^'raatove«t and 
the sap supplied in the usor] qaaotity, it is, from being 
restricted in its former course, impelled through the 
nearest vertical and aocooiaaodatiog bads -that offsn 

Heoce it will be ' seen, that in atvoat all trees trainaj 
In the common way, the fi/stbranebes which were trained' 
in, and are ihe most horizontal, are ilie smallest and 
weakest, and in co&sei^ueoce iocapAble uf bringing fruit 
to |>erfeeiioo ; and aa these oecopy the best part of the / 
wall, the strongest and saost Junriant abbots, by being 
trained erect, quickly grow out of bounds, and are annu- 
ally out away. 

Thus the strength of the tree .is wasted, and thnoan- - 
tinned «fi>fts'of Natnra topeodnoe fmit, in proportion to 

the age and capacity of the roots, ia obstmeted, instead 
being forwarded and assisted. 

Vot.XXXlH.—SECONn Series. ' F It 
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It 18 this effect that induced the practice of heiidtng 

back young trees, on transplanting; and under such 
circuoasitaoces. it » cer^aii^l^ a,prQper and oeccssarjr me- 
thod. , 

Trees that are not headed back, after the litual mode 

of transplantation, 6ucb, for instance, «ns lialf trained and 
full trained trees from the nurserymen, are found to 
"lIutMr .otii their stroogeu sbc^ott immediately about the 
ii^iik Aifnnky anditiotwiihstanding these are remoyed, 
ibisrHad every other attempt to force the sap into the old 
bva9<;bes; is vaiti, its nature will remain the same; and a 
vigorototf-^ad ..cannot be re^pred^ buj( by a removal of 
^.old'Vapch^ 

t fTh^ flhfSWa the improprieiy of the present practice of 
heading back and trniiiing trees in the nursery-ground. 
*i,.A» it;ia a geoeiral custoim for those who plant fruit trees 
lo rdy oa th^^ooirsi^yioati for thte production of their 
piaot^r becKMiicft'.ap object of. the greatest importance 
|o enqpiircy how. far their general practice is adapted to 
public utility. And I t'cel no hesitation in staling, that 
this business is condui^ted u(^pn such imperfect princi* 
p4as»ftha«; a^ipifiijt iq^pMMlsiblc to find one pfatit in 
twenty that is worth transplanting. 

It is obvious, that unless the original plan or founda- 
tion be good, a perfect superstructure cannot be raised. 

< Fl1^t.j^ks9t'd#fa|«^i|f, nnd dtsoiril^ prodo«ed in jthe 
nnrs^f^.gr^Hildy) jih^pf^^all pnf.gard4»na and orchards ex^ 

hibit in their ue^s a complete ^ptitrast to the bcauil- 
ful m\\^llcKtf, a^4„ bi^ptif^l pffli^J/a^p provided foj ^by 

Before, . 4l»ei«fpf«9e .aof , ihtdgjike pcr&ctipn cia be at- 
takied by the gardener, a . refprmatioQ m.OJ|t take place in 

the piauiice] ol* Ujb QUrserjjOiaa. . , .. . > 

the 



Digitized by Google 



4^ 



Tbe first operations of the nurseryman I will consider 
to be the transpkoiing his stocks for engrafting and bud* 
diog, aDtl ID perfortning this, bis onty object isy^tbat they 
grow and produce some kindlj-loxuriant bnificb€f ;'biit' 
as to how or where, or in what rnanuerj either these ov 
the roots may grow, he is perfectly iudifferent. \ 

Whether the bud or graft prod aces one or more thbott 
it matters hoc, the' whote are cot tiff sharr, or, aa it ftl * 
termed, beaded back the following winter, and such as 
accidentally produce four or five branches, so pladed as 
to be fastened, to form a flat side, are fixed to stakes or 
a wall; In the ^ronf* thcy^aifei' usually trained ; aifd- ay if 
further to insmre premature old age, dtorepknde, an4 
deformity, ihey are aftei wards several times taken up and 
transplanted in the same careless manner. • 

The roots are broken or cut off-at x^fedoiBy' and gcftie- 
ratty either diteinisbeil' morefhaA-bnefcalfv ok* they ^an^ 
doubled back and distorted, an# If there be enoogh left 
to k^ep the plant alive, it is tlionght cjuiie sufficient; and 
by these means the appearance of blossoms and fruit 
Heiog premattfvely prodoeed^ tfciose sttated and deformeil 
plants are sold aHiAtv'^r fallEitnitiiliA iree^fcfr four' times 
the price of others; and when sold, they are again lakcii 
up^ aiid the roots treated and diminished in the s^ix»e 
careieis misttiier. ' ' " ' '* - * ^ ' - - . 

MiHei', F6rsyih,'Ktiigbt, 'aiiA dthert^ iittlferaily direct 
that trees from the norsery-grotind he cnt dowii, or 
* headed back, to two or iliiee eyes, the next spring after 
pkptiilgV^hd with s*^ plants aa art beire dftscribed, 
there cannot be a better mode of treaiment bair thW it 
evidently losing time, andTwasling its prodace. 

Whenever the roots of a tree are diuiinished on trans- 
plantation, the supply of sap must be proportionally less- 

F« ened; 
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€Xttd : for if the branches of a tree- uockr such circum- 
ttaooeSy are left hi Mi leogtb^ the tap iresseisy fdir waIl^ 
of a'doe quantity to diBteod thetD, become bark«boaod. 
and inflexible; and when the roots aie restored^ and fur- 
mh a luxuriant t]Ui^itiLy of sap, this* from heio^ ob- 
structed ID its former chanDels* forms new baes tbroogh • 
tbe biida that oflbr the BM»»t perpendicalar positiott^'illf^tfc 
the stem or trunk; and aUhough these ghoots may be 
nibbed off, &tlli they form again in the same place, and 
ii' WiU iM Mi.vaiD to aUempI sapporMng the ofigoial 
brasehcs* < f 

A regular head cannot be formed^ but by a removal 
of the entire old onei and frequently the vessel^ of the 
* tijaoki itself beoama so ,^e4iaod uabbocn ia.Uie.bafk^ 
aad. parUouIarly in staadanft, aa ta foraa.thf sa^^ oat ifitf^, 
Ittznriaai braoehas near tbe^root. 

It has often been made a question, and a subject for 
argtiae^tf whether itjsbeuar io uaaiiplaot frojAfi.«kh 
to a poor soil^ or tba ravamef 'bat. as. the traiMplai|liii0 
from a rieif ta a poor soil^ even * were the roots entire, 
must cauae the bark or sap-vessels to cu[iifact, lor waat 
^ of the ^aal .supply t^^y^lojod, and he productive of the 

s^f Hcoiisiqiieiiee* as c^irtaiUag ihaiCoaiy^tjbedQiitft 
' aaattf solved* 

It may iurther be remarked, tiiat however diminutive 
. a plant may be ffom jpoveriy, l^i(»vid^d.tha vessels hay4^ 
I ahriya bisea |faa.f;H>mreoi|ti|xotl . on, thcgr mill readily 

pand tlwoogh all the asnal ehaDnek, and reoelve aod,re? 

gularly dispose of every acJdit^Qaal suppiy of ^^p, ^w** 
eyei grefiit^ijaay ,h€. . - * 

• . O/i 
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On SaiiSf and the Prtparation 9f Bedt^ or Borders for 

Fruit Trees, 

From the Sclcnce of Ho£TiCDLTirfts, &c* 

When the soU of A gttPAen wherein fraif tteee are to 
be planted 19 hot natoraliy eoorormBblie or coitogMial to 

the first principle, it must be made so. 

The forming new beds or borders will perhaps be 
thought too troublesome and expensiTe, but it tii'of Ihe 
QCmdstimportiffiee (n ^el^rttiniiig the fbture pfotfnccof 
the if^s, »ifd it shomld^be oeiMvtlererf lliiit thli first ex- 
pense is not likecoQimon manuring* it will never reqtiire 
to be repeated, und ahbongh at iirst it may appear gfeat^^ 
yet if it he divided, and plaeed to -the aecoonl ^f- an . 
many years, as ilsr proftiabfoeieeft^itl'te eicperieoced, 
it will bear no comparison writh every other expense at- 
tending the pianiing and training trees. 

As to any partieuiair fona or subatahce of which walk' 
ferittflihihing MIt tHrek'iltimlil be-birilc, I do not eon^ 
shfcr i( of aRjr^ery material ^onseqoenct | h however it 
of material importance, that ti»e top ot the wall be to 
formed as to throw off water; for otherwise it wittgewr*' 
filljrbe damp, whieh mdets th^ trees imfaealtby; aitd 
wheh the snbscance, againat which the branehet atw 
fixed^ is dry, the temperature on all sides will be more 
equal. . • > » '« 

Iii-pf«parmg beds or bdl^ra, d«t atteniioi must be 
paid both to the soil and sobsoil, as i»ach aqaallj affects 

the health and ftuilfulness of trees, and principaliy as it 
retains or discharges water> stagnant water being at all 
times particularly detrimental to the fructiioatioii of 
tfees. 

'J 

4 

ft . 

\ 
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U the elevmioD and compositioa of the subgtratuin be " 
such as to prevent a lodgmeot of water^ aod tlie soil oa 
the surface be a good working loam, it will reqaire littfe 
or jiu iiitcialiuii, auil the trees luay be phuited in it tVoui 
oine to tweJve inches deep; but if the situation be luw 
and wet, or the substratum of a. nature to letatn water, 
means mast be taken to prevent the roots from ruilning 
ii^to it. 

In the first plate, therefore, wlicre the situation will 
admit of it, drains must be made to take oS and prevent 
stagnant water ; but if this cannot be done, the borders 
must be raised above It, and in either case» a sound bot- 
tom or substratum must be formed at the depth of 
eighteen inches, or two leei, (jf such materials as will 
prevent the roots from peoeirating, or water iVooi rising 
through Up and this mikst be laid sufficiently shelving to 
a\3mit water to drain oft; and along the edge of the'bor* 
der a drain should be maile to carry away the superfluous 
water: and this may be done by removing the upper 
soli to 'the proper depth, and making a stratum of cbaJk, 
lite^stone, or'Ume mbblifa, or either,: mixed with ashes*, 
well forced together : or a more effecttitfl method will be, 
to form a kind of floor with stone or bricks; but in ihjs 
case,; the joints must be well closed, with hard btnfliiig 
mortsr or cetnent, as otherwise the r60ts will peiietrat^« 
and render the defen^^ ineffectbal. 

For peaches, nectarines, 8cc. a border of ten or twelve 
feet wide will generally prove sutiicient. 

In cases where tiie soil has been too close and reteo- 
live, and the roots apt to grow deep, I have found* the 
folio I II '4 eouipusition and formation of bed» or buiders 
most eliectually to answer the desired purpose* 

On the substratum lay a stratum of six inches of the 
common soil of the garden, and then form a stratum of 
- : about 
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about six inches for the roots to run and repose in, com- 
posed of tvrovthird parts of fine drift sand, (the scrapings 
ofa public roadi that has l^een made or repaired with 
flints, I have found to answer best) and one*tbird part of 
rich vegetable mould, well mixed together; and the 
better way to perform this, is first to lay on about three 
inches of the composition-, and on this place the roo^s of 
the plant, and over them spread the other three incW, 
and cover the whole down with from nine to twcive 
inches of the common soil of the pb(ce« 
, Where it is not fojind necessary to form an artificiiill 
•ttbslmtum, it will be sufficient to remo?ie the soil to the 
depth of fifteen or eighteen inches, and there foiiu ihe 
stratum of the roqtf^ coireri{|g,.it,dowQ with a fpot Qt 
nine ioch^s.of the cpmmon soil* , 
. This composition «r principle, of forming borders, will, 
prove in every respect conformable to the nauue and 
Supply of the fopd of plants, and their consequent growth, 
as befc^ce expUined s and if it be dest;able to force th^ 
trees to ,a luxurious growths they a^ify be supplied with 
manure in any quantity; by placing it on the surface of 
the border, wi)^i|c^4t yy^h he.cafded withi^o reach of the < 
Toot*> pri>(^i: state^ ^a^r .and the ii^prions effect 
of a^too.great detention of .moisture coiiseqnent on plao* 
iug dung in. contact with the roots, be avoided; and by 
forming borders shallow, and placing the roots at a short 
distance from-i the sor/ace, tfees may be ke|^t fruitf|il| 
and within a very oarrpv. spac^ 
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■A Mipori M tim Cultivation end Jpplmtim ^ ii^ 

Fionn Grass, 

Mt ite. W« B* Bmtm. 

FrcMQ the Li^TTERs and Papbrs of the BaTb 
and WsiTof Enoland Socirtt. 

Whbn 

son pre^railed on the agricnltttfiita of llie united Icingd^ 

to listen to his eieganl and classical nceooot of the won- 
(terful properties of his favourite Fionn Grass, or Jgrostis 
Stokmifem; witb wiMUever a p f tf o b a li on tkmj ought vnw 
the stiJe and maMer of it* iBtfod«otio«» tliey did nnt 
hesitate to express their fcsiiv, that the pietere hai heeii 
much overcharjjed, and tliat some abateuieuts of strict 
accuracy mtgiit be indulged to aa Author^ who appeared 
io be actuated by so strong an enthnsiasds» eteo of d** 
Ing good. Whilst one party was load In eoodeainiog 
the very principle of its cultiyntion, as contrary lo com- 
mon experience, nay, cooiiiioa sense, — another, less 
hasty, and more open to conviction, thooght it iheif 
doty to enquire, whether the Doctor's asseslRMM were 
founded on trath ; and principally, whether his own ohn^ . 
rflcter and respectability were placed beyond the reach 
of suspicion. When a cloud of •witnesses bad dissipated 
both these doubts, sU reasoning on the suljees was as an 
*eod, notwithstanding the paradoxes which the Fierin. 
seemed 10 uivolve. The facts in Ireland had been esta* 
blished ; and there was every reason, from analogy, to 
conclttde, that tiie shter kingdom might not be less 
benefited by the new discovery. With this view, our 
buciety has, for the two or three years last past, by large 
premiuais, invited experiments to be made uri its culture: 
and success has crowned their efforts^ as they have 
' awarded 
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awarded two premuims, in two difTerent years, lo two of 
our mo«t respectable Vice-Presidents. . ' 

Tbe possibility of raising the Fiorin Grass in Boglali^ 
hmog thai tsMiblMM, ibe Sdciety new looks forward to 
its more general culliwation and ap^icaxion ; and that 
nothing inigbt be waatiog to attain these objects^ it.bas 
Qfiered> io this jrear^to the best Essay or Hepf^ on 
4israit foundail *oii the Mtbof^s own experience, a pre* 
«yiun of ten gnineas. ^ • • • * *' 
i Acknowledging myself to have been much stricken 
wkb Dr. .Ridsavdaeb's^' aiipttfaliag description of the 
Tiom^^Gttmt. I ttBimmmnA, under bis directions, to 
learnt thn<liabila«f*tlH»09itfao^dtna^y plant; and for this 
purpose, in tlie auliimn of 1812, ( planted between Tour 
afiid tive perches with it, on land worfcli about 40s. per 
,#eM|« The plants or stoloDe^ mie -purposely eoNeeled 
jfirofls th« hedges and ditebeirof the adjoining gronnds ; 
because, in c^i^e of success, one objection, a! least, to 
^ more gecteiial adoption, aristag from the ciithciHiy of 
obtnipHag ipiantsi esiight be wnofed; wbilsc, at the mm 
Jtiose, the post ample prospees of a lafge reinrn might 
be presumed, from the great luxuriance of some of the 
A^pl^es, extending themselves to the distance of six or 
jlOfen 4ee^ io att direciioni^. l*re!C|Mently oiimbing op the 
Iii4gts» and akaoat ehoaking tbea with their powerful 
embrace. The plants were laid in shallow Mlk, al six- 
S^n inches apart, in the month of October, and ligiuly 
noeeied oees with earth., Great care was taken, in the 
■nbsequent spring «nd Miviaser,- to boe hdweea the in*- 
tervals, and to destroy every speoies of weed ; for on tbii 
qud nom depends all hope of success: very iittle trou- 
Me Of exjpcsiie is required afterwards, as the thick growth 
of the crop will smother nU fatiurn interlopers. The 
general result of my experience from this small breadth 
Vo*. XXXili.—Ss€OM> Series. G has 
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has been, that the produce of a perch, cot after two or * 
three drj days in the beginmng of November, weighed 
140 lbs,, which by drying wa&.rednced to 80 lbs. or four- 
i^venlhs of the green weight. Mowing the Fiorm* Grass , 
is mucii iiioie difficult and laborious than mowing com- 
mon grass J it adheres so closely to the ground, by means 
of its hairy roots, which grow at almost every joint, that 
the scythe is not easily forced under it ; and after the cot 
is made, the weight and entanglement of the swarih is so 
great, that considerable address is necessary to turn it 
over, and disengage the scythe, in order to faciittate 
the mowing, my servant first uses a cutting-knife^ with 
which he perpendicularly separates the Piorin inti>' strips 
of three feet breadth, when ihey are mure easily pene- 
. trated by the scythe, and turned over. The before-men- 
tioned quantity of 140 lbs. per perch will requite at-1east , 
a third greater breadth o^ land to cock and dry it on, 
than that on which it previously grew. When first cut, 
by adhering so closely to the ground, and iu so great 
quantity, neither the scent nor colour is very inviting; 
the former is, if not fetid, very earthy ; the latter, a 
dark yellow, like hay sodden in the summer w'iih con- 
tinued rain. In this state my horses will noi touch it: 
to correct, therefore^ this evil, the swarths'must 'be well 
shaken and separated, and pot into siftall cocks; then 
the greater quantity of rain thai falls on it, the more it 
will be purified, and the iine particles of earth which ad- 
hered to the roots will be washed off. One turning at 
the end of ten days or a fortnight, whether in rain, frost, 
or snow, wtll ilioioughly pK pnre it for use; the disagree- 
able smell will have vanished, and the yellow sickly hue 
of the stolones will be exchanged for a light grey. In 
the last year and the present, two happy opportunhtev, 
as I thought, were ailoided nit both in October and 
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November, of drying a considerabit quanlity of Fiorin; 
but in this, dry slate my liorses absolutely rejected it> 
4iid I began, ta fear that all my labours bad. been in ▼aio; 
when recollecting that it had never been more grateful 
to them than when eaten full of moisture, just imbibed 
fmui laio, I steeped a quaatity of this dry and aweet 
BiQrin in* a pail of clean water for abdut a quarter of an 
hour^ which being, offered to them they devoured in* 
stantly. It is, therefore, now my practice not to attempt 
drying it; but after it has been cut about. ten days or a 
fortnight, to bring it from the field as it may be wanted, 
in all weather, and give it to my two horses, who wholly 
live on it. The quantity they consume in 24 hours is 
50lbs. each; less, I believe, would suHicc them, but my 
^rvant, like mou other servunis, thinks that they ought 
nat la be stinted.;, tbey are both, however, in very good 
i^ndition. 

Having expciienced so much satisfaction from ilils 
small spot of four or five perches, X was determined to 
extend the plantation to an acre, in the year 18 13* II 
wa3 begun early, in hopes of my being able to furnish 
our Society with some repbrt of it at the succeediiig An* 
nual Meeting. The ground was a good pasture field, 
-worth j$.3^per acre, and measured exactly 161 perchesi 

X Qcre and 1 perch- 

In the beginning of January 1813, as the weather per- 
mitted, the turf was inverted by a spade to the depth of 
four or five inches; on the. back of it the Fiorin was 
plftiiled as before, in the months of February and March« 
Hi sixteen inches distanee, with stolones from my foruaer 
plantation. Though every care was used in all the seve- 
ral operations, owing to some unknown cause^ such a 
general failure in the gi(owth of the plants began to ap- 
paac In thi^^Uereod of Aprili and beginning of Majr, 

G2 that 



Digitized by Google 



44 A JUfitiri on tht OUikiVtm 

that it was judged beat to plough the whole down, ^ad 
'give the gronod a complete summer fallpw; whioh w«e 
effected by three ploughings^ and foor draggiiigs a»d 
harrovvings. Though this was a giievouo disappoint- 
ment, jet it may not be without its use, as it may waia 
the cultivator of Fiorm to dopend more, on aatoaiMl 
than spring plaoting. In the beginning of October, tbe 
stolones were pui into the drills at sixteen inches, as be- 
fore, and the whole acre finished on the first or second ^ 
of November. The planting was performed by one vio^ 
man occasionally, and three or four gtrit from iwelw 4p 
fourteen years old ; a line was attached "to two attcka of 
sixteen inches length, (the space between the drilU,) and 
being stretched the whole breadth of the field, a sharp- 
pointed hoe was drawn by the aide of it^ and made a 
drifl abo^t an inch and a half deep, into whicb the aCo» 
lones were laid lengthways, and kept in their places by 
smali c]uuntities of earth heaped on thetn by the hand.. 
Though both the trouble and expense be; tncreaied bj - 
this mode of planting, Jtt the certainty of effectually do> . 
Mroying the weeds in the spring and summer, by meant 
of the vacant interval, will more than compensate for - 
both. The women^s and children's labour in the plaoting 
cost about s£,U Ids.; the hoetog iji the spring and amift* 
mer of 1814, and replacing some plants which bad Ikiledy 
done by women, cost dJ.'I. 5s. In the last spring and 
summer it was again looked over, and the weeds that 
appeared were drawn by band, at the expeoee of Ida. $ 
and tt now exhibits as dean a anrfaoe, and as odooa«> 
taminated by weeds of any sort, as could be wished ; 
and there ^appears liLtle probability of any further eacr 
pense being incurred on their account. 

The value of the ofbp of last year magr be ewiiy aacap^ 
tained, as my vnrn two liorief> bffsMcs tlMe of ocoisioiHil 
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wmUhn, were wholly fed with it from Notetnber to May ; 

whereas, during the saaie period, in the former year, my 
icaaxit wm.paid j^.ll. l6s* ibr the hay^ at 4s. per huo- 
< dm^ contQined bj the. Mine horses: there was besklea 
Meh giV^n swaj for traiiB|>1antifig, mach trodden into 

the ground and u asted, From the field having a foot-way 
through ity and at least half a too dried and unconsumed^ 
which wfti mixed with the oommoa bay made ia the be-> 
ginning of J«ne.-^The lan^ (if good land be employed) 
most easily and least expensively applicable to Fiorin is 
ground that has borne early potatoes, and been cieared 
before- the eiki of September. If there beany crop that 
mote geAeralfy engages the nttention of the .cultivator, tt 
ififhat of potatoes, both as to manure Vtnd weeding ; lit- 
tie more, therefore, need be done, than leveliirtg the 
ground with a pair of harrows, when the planting of the 
Fiorin may commence* It has been frequently said, that 
poev hnngry soils, fit for Nothing else, are alone adapted 
to Fiorin ; but if my data be true, tiiat laud worth ^.3 
per acre can prodnce a substitute for hay, for two horses 
«t4eiit, during seren months, with a surplus of half a 
ibtt «t itie «lld of tbht period, it will be difficult to find 
any other ^rass product of equal value : for it should ever 
be- remembered, that in all comparisons of the value of 
Siorin grhss, they should only be formed between the , 
v«kie of that tind of any other species of grm* Had T, 
in the spring of 1813, let my acre of land for raising po- 
tatoes, at is. per perch, which was repeatedly olltiied me, 
the whole outgoings of planting and cleaning the Fiorin 
ia the foliowing spHog ^nd summer would have been 
^4ioMy reimbursed ; end may be adopted in future, with 
certain advantage, by any cultivator of Fiorin. it is but 
fair to acknowledge, that the expense of turning my land 
by hiUKl with Afe spstde^ and then giving it three 
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pkmgbiiigt^ and four drdggingf, was v«ry tmmdmbketr 
om consoliHioOy bowcver, attenilf it, whioh h tliis, tbst^ 

no one, who may chance to read this llepoi t, will again 
iiicur ii; and thai, bappy ib be," a« tbe adage says^ 
<<iib6 i» made wise by aootbef'n iiiiiifort«o««'' la tkm 
spruig of the preaont year, tbe acre of Fiorio was Hgbtly 
covcied vviih six ton of a compost heap of dong and road 
carib : wbt;lher ii be absoiuuejy necessary, or aot, expe* 
nefK;e doea^oot enable me to say, but ii certainly deaervea 
itj .as It p^fTords so iarge a quaolUy.of prodttoe». ffUM 
whence inaoure is made ; and there are few cropa thakare- 
not melioiated by the dung-cart. From observing the 
habits of Fiorin, whicb grows vvubi ibe g^ vaigsl iu^uri^ 

luice in places abounding with water> paitwularly ia ib« 
carriages and gutters of watered meadoaiKa, ibecC' can be 

no doubt, but vvbere uiii^alioa cm be applied tO it, iu 
Utmost possible product may be expected. 
/ Though in order to furnish tbe cuMivator of Fiorio 
readily with plants. Dr. Bick^y^dsoo ief^red him to tbe 
ground under the north wait of his parish church; li slill 
seems probable ibat there is i>uu)e difference between the 
specimeus found in that situat^n, and those with whifili 
the Doctor has favoured maay of tM -toembcMcs of o«r. 
Society. The stolones in Sir J, C« Hippisley's field, and 
those on Leigh Down planted by Mr. Mile^ both from 
Dr. E^cbardson, were much larger aud longer ia ibeir 
stolones and leares» .tiian>. any which are indlgenoiia ua. 
our own neighbourhood. Whether the greater nQtritiTe 
qoaliiy, or superior quantity, be in one or the other, I 
aoQL.not enabled to judge; but it i$ my firm belief, thai 
ih^ least productive of tbe .two furnishes sul^cient 
couragement'for iU propagation. Is is not aa eaigr ^iisk 
to ascertaio, with eyectness, the weiglH of a perch of 
green Fiorin, because so much de|)ead.s oa the qpaoiity 
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ofiiDOMi«M4t .nifty at that t'uo^ coiit«iii ; the same pMoli» 
oatm« dffjiogieMterly wind, and weigbing only 140lh«. 

•weiildy m consequence of a shower that lasted not half 
an hour, be increased in irs weight 20lbs. or SOibs.; or» - 
should a severe frost overtake it^ such is iis esstecating 
qimlhy, ikat, in less than 24 faonrs^ it wiil be redaccd to 
9&]b8. or 100 ibs. Still all these dtiSerent meteors do it 
nu Hijury; frost, snow, rain, and hail, find and leave it • 
io the satne edible situatioa. Daring the soov of last 
year, which contioned' about a week, a farmer fiasMpg 
by my FioHd field> and curious to' disco?er what ratkmal 
emplayment niy servant could possibly be engaged in, 
expressed the greatest astonishment on being infuraied, 
that he was only ;raktifig'tba cooks of Fiorin together, 
nvbiofa jnst^iierg«d above the hosiaon of the snow, that 
he mf^t carry them home iu a cart to Im uiaster'^ 
horses. 

' The Fiorin, being an aqnatic pfauit, grows most lox- 
ufiantly in Wei weather, and continues its growth till the 
end of November, and sometimes a Htile longer, unless, 
checked by the frost; before that period, the hardest 
frost only suspends, does not put an end to,, its growth. 
The IM ftatntmi hM' been remarkably dry, which is, per- 
haps, the' reai!ion"why my crop of Piorin, though by no 
means deficient, has not been so large as might have 
been expected from so good land, aud sucli good culti- 
viriieqi. There was one feature attending the Fiorin of 
this 'year, which itr aliBosc wholly wanted in the last,--^ 
a most beautiful fleece of panicles, of a reddish brown 
colour, equally covering anci waving over the recumbent 
graiik. It is a well-kaown property of some plaou, tbat^ 
by'beivi^ aefftnid to drop their seed, they lose some por. 
tion^ their fbtnte- strength; and^Nicb, possibly, might 
have been the case with my crop, as a multitude of thin 
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white efkte stalks were cut and intermixed wMi llie<«t^ 

lones. A poriion of the Fiorin field w.is purposely omitted 
lo be mown till early ia last March, but oo other iuooo* 
venlence appeared lo accrue from it, eveepa |ba% tbe 
plant was not so succulent, and the rooli at tke kiflia 
much elongated ; it would therefuie, perlnps, be more 
prudent not lo defer mowing to so late a period, asexr 
posnre to the weather never injures the crop. . 
' Though I have exhausted all (ny aiemorands of tlv 
Florin, as applicable to the stable, I am fbllj aware that 
the Society's views were directed also lo the dairy. Cows 
I have none; but to shew my readiness, as far as I am 
able, to comply with their expectations, I bavepreYailcd 
on a neighbouring amateur to tie up one of his cows for 
a week or ten days, «Tnd ascertain the produce oi hei 
milk on his best hay ; and then tu iced her ibr an equai 
portioii of time on my Fiorin, and to favour me wiih tfat 
teault. The hay trial is ended ; that with the Fiorin be- 
gan last Wednesday night, the 6ih instant. The final 
result, when kuowii, siiail be commuotcated, and foxni 
the concluding part of this report. 

Though I had been three or four times to see the suc- 
' oess of the Fiorin experiment with my friend^s cow, and 
had heard Irum imii most of ilie parlieuiars, vet that the 
Strictest justice may Ue done it, I shall trauscrihe hia 
own account of it just sent 'to me. 

^ I have felt a very considerable degree of Interest in 
the result of this experiment on the effect of rioiin oa 
milch cows, and have given the strictest directions in 
my power that every attention should be paid lo iM ac^ 
caracy. The outset of your experiment; augured the 
most complete success. You have been told that the 
cow, when the Fiorin was first presented to her, did not 
notice it ; but having tasted, ate it with the greatest 
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avMttyi imi wa M not be indaoed to returD to the Tery 

good hay she had before been fed with. This disposition 
cooiioued ior two or ikree days, and the milk certaiaJ^ 
raihef iaereeeedf wImb sbe iost thU keen relish, and 
wkh air the attention that coald be given to the tobject, 
has never recovered it. May not this have been de- 
peodeot on some accidental circmBstanee, and noi on 
the general eikiot of Fiorin i I regret that yon left yonr 
expefinent so necy late, as to preclude all posnbility of 
lef Uiop or correctioa of real or supposed errors, 

« Residi of Experiment. 

** Ten days fed on particularly good two*years 



old hay. Milk, average per day, ••«••«•• 13 pints. 

•* Ten ditto on^t^iorin, ditto • • • .\ U ditto. 

lbs, oz. 

*' Weight of ^^/^ //u/it , per pint, during the above 

time • .••••I 2| 

Ditto of Fiorin milk ditto 1 % 



The flavour of the Fiorin butter was certainly supe- 
rior to ihc liay butter, and it was also sweeter; at least 
this was the united opioioo of my family. 

" Average quantity of bay daily 39 Ki. 

** Ditto of Fiorin 50 

^' I would direct your attention to (what appears to 
me) the great disproportion in eonsnmption ; and wbe-^ 
ther the small proportionate quantity of Fiorin does not 
poia^ .out some not generally existing cause. The cow 
j| a very large and a very hearty one/'. 

Snch is my friend's plain and sensible account of the 
success of his experiment for ten days; but as he is a 
glFuat invalid, and coul4 ooly give directions for the pro- 
per feeding the oow, if any pr^udice, arising, from the 
novelty of the subject, or the- dread of more penonal 
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trouble, existed if? the' minds of the labourers, to whon^ 
that oftice was assigned^ we need not look far for (be 
catise of the cow's altered Bppetit«% " . - • • 

An unusnal pressure of engagements- prevented m^- 
from attending earHer to the cow ^pelrioient \ bat if any 
valuable irieod will knd me his further assiscance, it is 
not yet too iate to repeat it, and to comn^onicaie the ve- , 
stilt to the 8ocii?ty at their Febroary Mettag. * v ' • 
* It is now my interitioii, as I have this^ year tabavitted'- 
to the Society a report of my experience of the piorin • 
Grass^ to continue yearly a register of such new observa> 
ttotts on its prodaee and osesi as may be thought tntef- 
esting to the public, and eomniunicMte- them to the So- 
ciety in any form which they may please to direct. 



tim idoftrng FkaU$ to the SoU, and not the SoU lo. 
. . the ^imiii* J%f Mrs, Aonbs Ibbetson. 

From the Letters and Papers of the Bath 
and West of Jsungland Society* 

lias long been my intention to address a letter to 
that Society^ Y^ho several years past hpnonred me with 
what I considered as the most flattering and highest* 
piloof of their approbation : hot constantly occupied in 
dissecting and studying the nature of plants, I was per- 
petually prevented fulfilling my wishes; but within the 
]a«t few yearsj having endeavoured to draw mviirsfrem ' 
the ^isecHou of vegetables 'appAVff6/e to agriculture, and 
having ihe use of a pretty large farm to assist theory by 
practice, I shall, with the greatest pleasure, dedicate my 
foture services where gratitude should lead me to ofSn 
them, if any thing I ^an write cto pos^bly be acceptable 
\o §Q eminent and ieained a Society. 

I have 
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, iiMm htte-litdly mudh eaiployed in MMtonvoorijig io . 
. >lMif ihata^H plants should be divided, disposed, or placed, 
according to the different soils, cougeni<'il to their habits, 
i«oin wbicb ibey ocigiaaUy proceed; and that it U to the 
Mri iaaUMlion to ihU circamlaQoe^ tluiivVe-prohably 
Me ihe very tlraage^aod contradictory retnlts cKMiMamty 
to be found in all agricukuial reports. No per a can 
read with atteniieii Um^ late aeooiHita delii^red to -the 
ttoeeC'Of fiemmanty^ j«ftptetiiig . llie gmr ill' 4)f. euro 
tiw e u g h oet-thk kingdom, wiihoet being strack with tbe 
contradictory returns transiiiiued of the whole; and 
without being Gonvioced, that there mast be some bidden > 
caoae for tueb a itrange difersity in tbe gatni' ef tbe 
format: as tbett afe many i&itatieet addoced, In thoie 
reports, of the same excellent management, where the 
same seed has been\own, an equal degree of labour per- 
formed j with the same aoMon, time, and mmumj em- 
pfeyedy and one farmer hat giiined three times mnoh 
again as was expended for putting in tbe crop, wbile 
another lias scarcely exoueraied and repaid liiinself for 
the labour and seed: what then could be the cause of 
tbe ioai of tbe Jalter, and gain.oi' tbe former f It nnrat, 
I am:jcoiiif uiced^ be attributed chiefly to the agreement 
or disagreement of the plant with the soil in which it is 
placed, its situation, and as[>ect ; three things, ol whicii 
the farmer knows l^ut little^ or ever takes into bis calcu* 
latiotts. He baa. bet one way of pnttiogio plants, ioad^ 
ing thd earth mth mmutre. Bat to adapt* the plant to .the 
soil from which it originally came, to suit also ihe manim^. 
to bath, that they may exactly agree, and not livjure ih^e 
.yijg^ble; that tbe sitnatioa^of tbe plant may be coi^ 
tnited, witk respect to bnmidity and dryiieis; and t^ae» 
to complete the whole, the aspect also may be fitted, so 
iuitt the plam that lojiu tiie^i^ii may be exposed to it, 
. U2 while 
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are atteoiiom truly wanting to oar «giienflaml lystn, 

as I hope to shew. 

It has been a subject of conti4efabie enquiry amoog 
agnettUotiiU^ a& in mbmiL eonsnls the food of piaott. 
Sqm hvfe altril»ol«il it to waiory joma- to. earth, and 
others to air. To ali these sources vegetation is indebted ; 
. tlie feriiiiaiiig furioiupie of ailjnanures is referable to the 
a^lraotm aMitter ari«tog firon doooBipbiai aniflMi-aod 
vitgetabla reofemeais, aad In litis state solaUe in water* 

which is the carrying medium into the vegetable sob* 
staoces* Vegetables wiil ootgjrow in pure eartii, or pure 
watte : some plaata >ar«, id oigaiused as to le^iiire (fitly 
nechaDieRi suppott kom tlieeoiU abstiaetiag thetr nan* 

risiiQicni from the attiiosphere by means of their leaves; 
vylUlst otbecs from their roots, depe'nd opoa ibe soil for ^ 
their s apport. Althoagli maay plants will gcow iu dif« 

. feieot soilsi yet they have-all their lavourtte gmuiid ; and 
it is more easy to accommodate the plant to the soil, 
than to adapt the soil to the plant. By knowin^^ there- 
fore; what sort of plant ihe farmer'is going to potrin, he 

> laay of coarse t be regaloted with> refpect iouhe qaaniHy 
.and species of manure reqatred, the aspect wanted^ and 
the degree oi humidity and dryness requisite for the 
plant. .Ail plaBU'Cattie4Mrigiaally*from a peealiar earth ; 
-etiher from clay» sand^^gtaKel^ cMk, «r loama farmed ' 
from a mixtore of - some of these, or from a very wet or 

' dry soil; and though many plants will grow indifferently 
in several s()e€ies of earth, yet tbej hofte ali their fa* 
•vourite ground^ that which they emdenify jprtfiw* Now 
to make the »oil fit for the plants ts eertainiy a irery ex- 
pensive thing; but to adapt the plant to the soil is not 
only an easy^ eicpeditioos mode, but one which requires 
infinitely less aasiaUHice in dressings laboar^ ued, and 
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care of every kind. It is titie thai all culiivated plants 
demand some manure, because nature gives not salt and 
mX^amtgh^ ia my ^rtk, to do wiiboat tome mmMttu of 
tUi krad;' but the tpiwit that is nhitvnil to' the sell fe-* 
quires infinitely less than that which ia adverse to it, and 
loaj therefore be cultivated at a quarter of the expense. 
Mw«htni« is- m hiOBntifoli tfarat there is scatve ia-fylattt 
a ct Jwai y to tfae ibail of omui an«l aniaielsy thet» if we 
choose to seek it irith care, has not otiepeeHHar sort cal- 
culated for^ every soiL Thus in clovers, there is a sand 
■ 4{kmr> a etay-dover, a gravel, and a chaHt» rioter ^ -on^ 
that grows ipeH< in' vich koiia^ Md doe that woald he 
nimed in a 'good soil, and can grow and <k» well only in a 
poor one; one that will not endure moisture; and one 
that ooly grows in wet land ; one tliat prefers hilU^ and 
one that wUl gnur in mittes akme; we that Itkea the aim/ 
aad one that: coyets shade. Natere has been equally 
bountiftii in most other plants peculiarly ada|>ied tu agH» 
cuUur£f and in which there are ^uite as many species fitted 
iatrp0or kmd at for rich mm; and, if planted is their • 
vmn 'noSkf give an infioitdy grM^ier tvfiim, atld are not 
subject to those dreadful disorders but too annmon to 
pkmts placed in improper ground. I have repeatedly traced 
maladies ariiiag from this somrce^ that afterwards tainted 
the 'very neans^if^ life iH' a vegetable : and heipg cum* 
slant I V accubioined, when 1 heard of any extraordinary 
crop, to proceed to the place, and enquire thoroughly 
into ihc^oAttsetiBil iMiiiageoient made «se of by the far* 
mer, I have generaHy fontiil the liliecesii to proceed fi^ 
accidentally putting the plant into that ground from 
which it origftnaliy issued, and manuring it according to 
the qiiaoium of juioes il, received from the earth, and 
with that miter 'likely to* form al proper "compound 
adapted to its wants; in short, attending to the right 
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fiilcB of YCgelable eao9oniy» and the eonmiiNi prooest of - 
iiatore. » 

13uL I am sorry to say, lhat, in examining innumerable 
fftroiSy diversely Utuated, I have but too often found this ^ 
oirili^r.rever^eclj.ilie, cfadiUc pknt put ia sand, tbe saDd 
.plaitfl iQ 'oky, »iidi«o ^oo>s aod, what b stilt worse, the 

♦ 

watery plant pat in dry grodnd, and the dry yegetabiein 
a.wei.soil; and in all these cases they cannot fail oi 
-making a very bad crop. A plaat accustomed to a pooi 
S0ii| plaeed in a good ««ie» rati; whiie the one lhat- pre- 
fers a rick ham k ttarved in m poor on^. A clayey plant 
put in sand is blown out oF the earth, for want of those 
retentive powers the root is used to;. while the sand plant, 
placed in alayi deoaya at the rocit from the noder moie*- 
tare which it cannot beiftr* The chalh pknt» also placed 
in gravel, is destroyed by- its own acidity^ which is «o . 
I longer subdued: for most plants (if the farmer do not 
grudge the A^ikMig tbe soil) he<may certainly, do ii, hut 
it cap never answer io paint of. expense. It it a strange 
miirtakey and a most fatal one^ iht almost all, eten some 

of our best, aeniicjnen farmers fall into, viz. that they can- 
not^.manure ^qq highly. Now this is so oompieteiy the 
caoi? of innaraerabla faiMi,reS| that l;am most aaxlons^to 
censore the practice. , ^t alwaya^remindsine ef the ae»^ 
count given by Miller, of what was done in the West In-i 
dies, when some botanists were desirous of bringing over 
somerfine plants .of the <2ac/« specm, ..They enquired not 
whatrthe plants encre,' but wholly inattentivelo thenr being 
rock plants, they put them into tubs of the.rioheit sail 
they could procure; the plants all died: hut ilus was 
looked upon as accident, and the same process again fol- 
b>wed, i^hen one of the casks breaking, they, concluded 
the plants must dteyas.the earth had left them; and flings 
ing; on them some dry sand, which happened to be in the 

way 
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way, ordered the cask down to the hold, when to their 
great abtonisbaieut the plants so treated /ivcfc^, while ibote 
io the other cases died, as usnal. This opeDed the eyes 
of the gardeners with respect to rock piafiu ; but to this 
day sand plants, instead of having a poor soil, generally 
receive a rich one. There is not a more ruinous eiiect 
tbaD that' produced on the plant of a poor soil placed Io 
rteh ground. Some time since a gentleman brdoght me 
some turnip roots that had in tbe same manner failed for' 
several years ; and the puLaioes had equally been vitiated 
the preceding year. It is, I find, a common disorder, in 
gardens especiaiijr^ and all rkk grwitd. When I dis* 
sected the plant, f found tbe wood or sap vessels' of the 
root weit l ulled oil) and in thei^ stead a number of large 
bladders of putrid water reuoained^ as a sort of swelled 
and distorted root. But almost ftll nourishment from tbe^ 
earth was suspended, sold tfaeleatesFiiIonie retained a sort 
of life, from the nutriment they received from the atmo- 
spliere, while the washy and putrid effects, the conse- 
q«eoce of nutriment, seemed to pbtson all the rest. The' 
potatoes were nearly in the same condifioa, the roots all 
decayed, nor fanning any bulbs^ but when^iw btvetckes 
were placed in the »ame ground they grew remarkably 
weii* Now this is certainly a proof that a plant can be 
dettrojed-'by^a decided' aYersion to the soil in which it ts- 
placed; which will, notwithstaiididgy admimbly agree 
with many other vegetables; and that the plant of a poor 
sod can be as much hurt in a rich one> as the plant of a 
^ch in a ^poor ml. • ' ' ' 

TC^ BB OOMCIiVllBD IN OUB MXT.. 
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Promt praeHsed in the Esiablishmeni of S^ise Sur Seine 

to extraci Vinegar or Acetic Jcid jtom H ood. By JU. 

P. L. DUFUYTE£N. 

From the Journal dl Fuarmaci£. 

,A-T ihe extremity of a large building calculated for liie 
purp9&e, are four furnaces, adapted to receive large r^- 
' tort*, the lower parts of which are made in cast iron, and 
the rest in strong iron plates; at a t mall distance from the 

botiora of these retorts is the opening of a copper pipe 
of three inches diameter, which rises through the met^l 

■ 

of the retort, and widens like a tunnel at the upper end ; 
a copper cylinder eight or nine inches wide, and eighteen 

or twenty long, is fixed to (his tunnel, passing out of the 
. building, is bent downwards, aud is plunged into a larg^ 
tub full of water, which is constantly renewed | irom 
henoe it discharges itself into^ a condenser, to which |ire 
adapted on one side a small cock to carry off liquids, and 
on the other a cylinder of about the same bore as the 
one mentioned above, and which rises vertically,^ then 
turns down and enters into the building, where it is 
again bent, and opens at the hearth of the furnace. 

This apparatus being put together, the retorts aie 
filled wi^h pieces of wood which bate been cut a year, 
and which must be chosen straight and long, ai^d. abovi 
as large as the wrist ; these pieces are arranged in the re- ' 
tort with order, and when the retort is full, ii is ^pvej;ed 
with its lid, which is fastened on by meant of icjrewa; U 
is then luted with an argillaceous earth, and by means of 
a crane two men roise it up and place it in its furnace : 
over this is put a covering of masonry of considerable 
weight ; the cyliadei is filled to the retort, and the fire 
is lighted, 

. All 
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Off exiracting Finegar from Wood* 

All the water which is in ihc wood soon dissipaied, 
and the carbonizatiuu begins« Then there is disengaged 
much carbonic acid ; acetic acid combined with water ; 
carbonated hydrogen^ and nn oily matter similar to tar, 
with perliaps a small portion of carbonic acid aa.;. 

In some part of the retort in which the d ceo position 
is made, all these matters are forced to pass through the 
entire mass of wood to get to the opening of the pipe 
before-mentioned, whicli is purposely placed at the in- 
ferior exlretnity ; by this pipe ihey enter into the copper 
cyiinder which conveys .them to the condenser; there 
almost al J that is water, the acetic acid and oily matter 
become condensed, and ran off through the little cock ; 
while all the carbonic acid, ilie carbonated hydrogen 
gas, carbonic acid gas, which also carry with tliem a' 
small quantity of the other products, rise up by4he other 
cylinder, and go into the fire, where they serve com« 
bustible. 

Wiien this operation has continued five hours, by 
meatis of a cock these inflammable vapours are directed 
under the fire of another retort, of which the fire is just 
•lighted. The heat of the first furnace and that which 

escapes from the wood during its deconiposition being 
sufficient to complete the carbonization of all which is 
contained in it without the aid of the combustion of the 
gas. It IS not necessary even to wait till the evaporation 
of these vapours has ceased before the tube is lemoved 
from the ash-pit oi the first furuuce, because the charcoal 
' would be too weak, ' 

When the neighbouring retort begins to give out its 
gaseous products, and can do without further assistance, 
the pipe is removed tVom the ash-pii, and the remaining 
gas which comes out is set Hre to in order to prevent the 
disagreeable smell arising from it* The flame thus pro- 
VoL. XXXm.— Second Series.. 1 dnred 
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duccd is as large ilic pipe, rises mauy ieel abuvt iVm 
pipe, aod lasts about half aa hour. 

The momeot t}i« retort is removed^ it is re-placed by 
another, and the same process is observed an witb the 
former. 

Some caution however is required in this process ; for 
' the momeot the retort is taken out of the furnace, the 
copper cylinder is filled with inflammable gas; if it is 
joined and luted immediately to (hat which succeeds it* 
the gas will mix with ilie air cuataioed in it, and the 
very smallest spark tiiat could possibly penetrate the fis- 
•ores of the retort would occasion an explosion, for 
which* reason the apparatus is never to be loted, till ^ 
the very jostaat the empyreuiuaiic %apour begins to 
appear. 

The retorts are from about seventy* two to a hnndred 
cubic feet in capacity. They contain one and a half to ^ 

two loads ol wuotl, viliicli when it is well chosen and of 
41 good quality, will yield twenty-eight cent, oi char- 
coal, aod yield two* hundred and forty to three hundred 
litres of pyroligtteous acid, containing one-twelfth of 

lar. 

The charcoal retains the form of the wood ; it is inter- 
mixed only with a small quantity of dnst which proceeds 
from the bark ; it possesses all the qoaJities of good char- 
coal, bill its combustion is more rapid and more brilliant, 
and less is required for raising liquors to boiling heat. If 
exposed in contact with the air, it gains ten per HtU, in 
weight. 

Hard woods give the most salisftictory results; but 
while woods are rejected, ii takes five or six hours 
to char tlie wood, and seven hours to cool the. char- 
coal. ' 

When the retort is taken out, the pyroligneous acid is * \ 

a red- 

! 
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On extracting Vinegar from Wood. 39 

a reddish semi-transparent liquid, and of a strong cmpy- 
reumatic acid taste and smdj; every hundred parts will 
satorale «t mocb subcarbonate of alkali as seven and a 
half to nine and a half of salpboric acid will concentrate; 
and marks five to six degrees of Baume's hydrometer. 

It flows from the condenser in a continual stream, of 
ibe size of a goose quill, and is conducted into a large 
wooden cask placed in a cellafi wbere^ in cooling it de» 
po^u the greater part of its tar ; from hence it passes 
luio another cask wheic it reinaitis in store. 

in lUi^ state it is preferable to vinegar for ail kinds of 
djwii^^ and printing on linen ; it possesses an oil which 
if an excellent mordliot for linen and cotton, and prints 
with a more-l>ri}lmnr, durable, and fine colour. It like- 
wise serves to give a rose colour to woods, feaihers, and 
Mrair, &c« 

Ta leparate the acetic acid from the empyreumatic otl^ 
which' colours and changes its nature, it is run into a* 

large iron cauldron, wliere as mucli ai b*inate of 

litte is added as it can decompose when cold. When it 
it arrived at this point» a -certain qnantity pf the tar 
which floats on the surface is taken off with a skimmer, 
and hy nicatis uf a pump the liquor is raised up in a 
cauldron, wliere it is then boiled. The saturation is then 
continued with qw fk > li i n e > and decomposes the acetate 
of «Uu& which remains in dissolution ; and the anlp b a te-^ 
of lime which precipitates, carries with it a fresh qnan^ 
lily of tar. 

When the deposit is accomplished, the liquor is passed 
into another cauldron, and there it is concentrated by a 
slighn boiling till a thin skin arises, then it is put into 
vvoodeti tubs where in cooling it becomes solid. 

This production is extremely impure and black, in con* 
seqaence of its retaining some portion of oily matter. 

1 2 This 
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ThU foreign substance resists repeated cryslallUatiun, 
and cannot be taken iaway except by melting. Theie 
impure crystals are therefore put into a Cast-iron eaoU 

diui), vvliere lliey undergo the aqueous fusion; all the 
water tbnt they contain is evaporated^ and when tbey 
are dry, the fire is increased till all the matter is in a 
burning fusion. It is- then run into appropriate squares, 

in vvhicli it becomes solid.' 

In this stale it is black like coal, but it easily dissolves 
in warm water, and this solution filtered and stirred with 
care gives crystals of acetate of alkali, which reibia 
scarcely any of the empyreuma. It»i8 then melted in* a 
certain large quantity of water, and it is decomposed by 
means of sulphuric acid of commerce ; it then gives out 
•ttlphate of alkali crystallised, and acetic acid, which only 
remains to be distilled to get it perfectly pure. 

This disiilliuion is carried on in large stone pitchers, 
called tourilies. 

While the burning fusion i» going* on, onl^ a small 
quantity of acetate of alkali is decomposed, wbtcli de^. 
pends piobiibly on ttie jjit^sence of the oil^y matter. 

This acetic acid, thus rectibed, shows eleven degrees 
on the hydrometer of Baurn^. 

It is to be preferred to distilled vinegar, as the latter 
is never so concentrated, and aKvajs retains some portion 
of vegetable matter which injures the beauty of the pro- 
dttctions ; besides which, for all preparations to be done 
with the acetic acid of wood, it does not require to be 
purified. 

It is easy to concentrate this acid to a proper state for 
crystallisation i it is sufficient to combine it with acetate ^ 
of lime, and to decompose this salt slightly calcined, by 
poncentriited sulphuric acid. 

J^i the instant of contact the re-action is extremely 

rapid. 
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lapid, and the aceiic acid is disengaged, giving np-lo 
*the solplmtc ui lime all the superfluous waler, 
• The moilier waiers from the first and second crystalli- 
satipn of the acetate of alkali are no longer suscepiible of 
gcvMig fKesh crystals by evaporation. As that, no doubt, 
depends on the too groat quantity of oily mattei' which 
is i^^.,,>t is probable thai by calcining them alone, nr 
«^tlh « mixture of charcoal powder, or perhaps by mak- 
ipj4hqnft.boil.wiih charcoal, that they might agjin ac- 
q«if!e the propejties of crystallisation." 

Uuwevei that niay bo, they are evaporajed to dryness, 
arg l^ili^d with tar, and then si i ve as fuel to heat the 
.P^, as t^ cinders from them are not quite 
deprived of |l^e acetate ion they are pa^^sed through 
a i cvc! berating furnace, washed in lye, and by the\«e- 
,S^,crystftliisalion the finest sub- carbonate bf alkali b 

Anew Process for making Vinegar. 

By jU.ScHAEDELtN. 

•■"^i* r From th« same. 

I p«i into a cask of about onfe measure in capacity, a 
fixture of twenty litres of water /four litres of "brandy , 
from 0:»in ; a philogrammc of yeast, and the same qoan- 
ttowoT powder charcoal of beech-wood. I conduc ted 
the fermentation as usual, and in about four mooih^i 
obtained a very strong vinegar as white as water. 

I made from it a very fine acetate of potash, by re^ 

dissolving it in four ^^'S*"^ ^^^^ ^ 

nut into a glass bottle covered with blotting paper. In 

three weeks the solution was cpvered with a thick moui- 

dines^, wiuch I separated by filtration; -^^t 
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This splutioiii which was become a liule alkaline, when 
saturated with distilled vinegar and treated with powder 

charcoal, gave a ioliated uriareoud iiubbtauce white and 
. very strong. 

If the time required for acidification w^re not so long^ 
it might become a very lucrative concern ; but expert* 
ence has taught me that to make it saleable we should 
gire it a vinous colour ; for such is the prejudice of mauyy 
that tinegar mns^ be yellow to make it acceptable. 



lAst of PatenUfor Inventions, Sfc, 
, (Continued from Vol. XXXII. Page 384.) 

AxcvsTVB AppLEOAftTHy of Nelson'square, Great* 

Surrey-street, Surrey, Printer; for certain impruveiBenu 
in the art of casting stereotype or other plates for prints 
ing, and in the construction of. plates for printing! and 
In the construction of plates for printing bank or bankers 
ooies, or other printed impressions, where chiriLiilt^ of 
imitation is a desideraluai. Dated April 23, iBld. 

£dward Lillie Buii>04iiAN, of Gosweli-street Road, 
St. Luke's, Middlesex, Tallow-chandler; for certain im- 
'proveroents in making* coffins, and in inachitics for con- 
veying coffins for interment, and appendages to the same 
in the church and burial grounds. Dated April 93, 1818. 

George Tyer, of Homerton, Middlesex, Gentle- 
man; for a chain-pump. Dated May '2, 1818. 

Joshua Rowc, of Torpoint, Cornwall, Merchant; for 
certain improvement or improvements, or process or pro- 
cesses applicable to the printing of cotton and other 
cloths, and to other purposes. Dated Mny 4, 1818. 

Sir Thomas Cochrane, Knighi, conmjoniy called 
Lord Cocuit^NE; and Albxanoeb Galloway, of 

I Uolborn, 



Digitized by 



List ef Patents* 63 

Holborni 'Middlesex^ Engineer ; for the working of 
making a daanufacturei being a. machine or macbioet for 
renioving the iticonvenience of amoke or gases generated 
in stoves, furnaces, or fire-places by the igtuiiun or com- 
biiStioQ of coals or other iuBammable substances, and in 
certain cases for directing tlie heat» and applying such 
•moke or gases to varioas usefal purposes, which will be 
of great public utility. Dated May 4, 1818. 

1'homas Jones, of Bradford-sireet, Birniingliain, 
Warwickshire, Iroo-fouoder, and Charles Plimlby^ 
of Birminghaai aforesaid. Refiner; for ao improve- 
ment to blast engines and steam engines. Dated May 
7, JSlS. 

William Busu, the younger, of Berinotid!»ey, Surrey, 
Engineer ; for an improvement in the method of dryiog 
and preparing of malt, #heat, and other grain. Dated 

jVJay 1818. 

Wolf Benjamin, of Plymouth-dock, Devoaghire, 
Umbfeila»irianufacturer; for a composition varying in 
coloar, with a peculiar method of applying, for the pur* 

pose of rendering canvass^ linen, and cloth durable, pli- 
able, free from cracking, and water-proof ; and also for 
preserving every kind and description of wood from wind 
> or weather, iwliether applied to ships, houses, or maou- 
Victories, and for all purposes where paint, varnish, or 
tar arc used for the put pose of preservation or beauty, 
and whether applied to cannon or iron of every descrip- 
tion. Dated May 6, IQIB, 

Thomas Todd, of Swansea, GJamorganshlre, Organ- 
Builder; for certain improvements in rolling of iron, and 
making wire, nails, brads, and screws. Dated May 7, 
1818. 

William CHuacH, of Turner-street, Commercial- 
road, Genit«man for certain improvements in or upon 

the 
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'the machiocry fur biakiiig tiarb and- spikes of various 
^ forma and ditnension'Sy atHi also wife and screws of iron, 

copper, brass, or any other suitable metal. Dated May , 

i, 1818. f i ^ i > ' ' " . ' - ' 

Hbnqy CoNSTAMTiNE Jbnnings, of Carbuftott- 

streely Fitzroy*sqiiare, St. Marylebooe, Middlesex, Esq. ; 

for an imp^ov^HHenit |n Ibet m^rincir's ;cempas9. Dated 

May?, 1818. 

K^MRT £ccLfis, of* £4in(wrgb, Esquire; fur certain 

ympiu lUHtm* )m HwmmM^ l a i ii ^ » n4 li gg it g ' o l^ahipa or 
saffing^ipesada. Dlatei'May 9, 1^16. 

Thomas Brown Milnbs, oi Lenton, Nottioghani' 
shire, Bieacher; lor certain improveioents on machinery 
for the finisbiog. of cotton, Ang^ila, and iambVwool 
stockings, and other frame-work goods; also the appii^ 
cation oi known powers to th# nocking of the said ma- 
chinery.. Dated May 19, 1818. . . , 

M^-vitiOT. of St^.Giifla'^ Camberwell, 

Svrrey, Geoilettaiii^'rfer aiiJiii|irove4 method, of.making 
lime. Dated M«y \% 1818. . 

TtioxAs HiLus, of Brom1^« Middlftiisex, M^cbant, 
attd. U«iAu. UA9DocK^.«f . Alie« Cuy-HMrrase, Qtjr^ffoad, 
iMiddka^y Chemiajt » f»r m twprywmenjt in the Biayuo - ^ 
litemre of sulphuric acid. . Dated May \% 1818. 

Thomas Moi'ley, of the btraod,. Middlesex, P^i^nt 
Letter Maaufaeliiier, one of^ the ;peopie called Qnalcers ; ' 
for ^rtain inipiweinient» on laddors.. J}atcd.May 19^ 
1818. ' • \ ^ \ M ■ i 





Digitized by Google 



TBI 

. REPERTORY , 

■■■■ 0»- , 

; MANUFACTURES. ! 
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AGRICULTURE. 

No. CXCIV. SECOND SBRtE6> Ja\j 1818, 
Bpec^ation 0/ f^e Patent granisd ia f asmaick Di2i| 

Dated November 1, 1817* ' 

O «U ui vtioii ikmB: ftmrnm Mi «4». 

visd, t do hereby declare that my improvements 
sUt ia prodticiag trom tbe same string three semi- 
ioiUBk^ bjr meaof of a nootiiMfy which aou ^uidt 
•f:t»# or ttm ^h t fi fc tlw iii m iW ^trif^a, do 

pass^ aind fid ati liid#ir 4« de o^ t e the in which the 
harp is; the oneans by which \ carry these iuiprovemfntf 
nto eifeety are Mty detailed and ejt p i aMie4 hjr ^ratcfm^o 
M«tM 10 lilt ^fwioga iMsraiHittf ««fMK€d» 00^ 
^nWtol 00 follo«»4 tbot h to «ay : Wlwn tbo iMnHMot 
is |>tt>per!y strung and tuned without the pedals being 
wcitd u|>oa» aU the striogs are thea in the ftatt; the na* 
tmb oite y»o<M< d whea tbo tot p tai TO ia 
the pedals, Mid tiM dborpa Um pcdob m pmied 

completely dowa ; the pedals act upon two ranges of 
siadii forltiy rm§t» stops, dividers, or other well-knowa 
coatri««Mi| llitoqgli the aMdiuM of amn parikHilar 
Vol. XXXUl.— Second SEttiKs.. K pieces^ 
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|»iecesy which I c^H farcn, placed betiMecti the plates near 

the pillar of I he harp. These levers are so contrived, 
that at the tirsi depressian of the pedal the lever afTects 
only the upper mpge of txndt, forks, rings, f^op^^. divid- 
ers, or other eoAtmaoce; ih^e^ tbesecoW de)>ressii]g 
operated upon the lower range wHhoot tnovmg the upper, 
as the drawings will clearly sliew. 'For the convenience 
of the arraoget&eot the Jevers and other pmts of the mc- 
ohanisiii are placed on two or more flatc^ through idiich 
stMettbort of the craiAs pass, and (Ai whidh'albols ane 

fixed the forks, rifin"^, studs, or other contrivance for 
tfie purpose of producing liats, naturals/ of sharps, at 
plensHre; these -trt^; forks/ i»r other icoHtrWance l ar- 
range in the itsifal. nifiqner i6 tiirb,*rdtl^4y one above ti^ 
' . other, so that all the natnrals areit^'A'e upper range, and 
all the sharps in the lower range. Fig. 1 (Plate III.) 
shews the position of the cranks 6 and and aUo the 

le^W, ^hen the pedal ismni of gecr br not'i^ted apoV. 
1^. 2 '^ewn ^ nthiitibri bf 'ttte levef, ^ea' tfte. first 

moTenfient of the pedal is made, antl also the position of 
the crank e, (to the arbor of which the stud, fork, or 
other'contriTanceb "attached)^ hi order to prod ace the 
hatural. Fig. 3 thews t^ sltuatidn^hf wHich^tUelever.U 
when the pedal is wholly depreSised^' at^ Wilf ttio^e ibe 
crank A, to the arbor of which is hxed another stud, fork, 
or contrivance intended to not upon the strings itnd^pro^^ 
duce the sliarp* * Figa. and d ahew^^he* nMiia«sv\of 
niovitig the crank c by tbe 'eraok /, WUdi' k plaoMk^iie* 
liind or uiideineuih the lever d ; the craak j*' iias a nob or 
projection i, on the up{>er-9tde agaioKt which the lever 
presses when the peidal receives* its second depi^ion^ - 
and Gnoses it't<»:C«vry.raiKid^tte cvaiiiia/aiid A irbich 
produces the sharp; ^ Fig. 7 'sbews ilio«sit«ail«i» vbioh 
the kver Fig. I, vviU ta((e, wlieu the pedai h Br>it 
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tto^rtd la pnHliice the i^taiBki Fig; rftMS thm uva^ 
UQn die ieKT'^r nill uli€ «hea ji rtceiM theM^ond 

movement in order to produce the aharp ; and for the 
sfU^f of jreadil^ ducovering without Mid oi the €iur the 

Mve of ihe crftoks near tbe^mUUle of jIm^ liar 'Mill 4m 

ilie ouier-side of the front plate fiiigers of iftd^xet:, on 
^k\uk •re marked the musical cbaractcu of iha ootes^ 
. «Dd «|!e.«iMie to appcAf in. the otfaks as r^Ment^-i^ 
. ilcitm«g^«r to dbiH>pMr^iiMiQcyrdhig a*.^ peMt ora 
moved; and by referring to the highest nunaber »hewn it 
will plainly indicate the k^; fur instaace^ in Fig. 4| 
ibn^ iif^ejLe^^^^f tM^ 3^^^.V^fi,^ Q, arafepmtnied 
•s.moved in tli|e.cicQl|^.«f4 ffaexefcuefajr rafcviiiig'to tkm 
bighe9t iiumber oH the index, which tfe this cas» js -fonml 
on the ftriog G, which u the third in the order of sharps^ 
, Jb#rp will neea to h^ .in ,the key of A iMidv^ «lso 
fil^ bp |be, ubon of aooiber ociaiw^ P«g«.4t N> otbct 
f ogffi In a «ioiIar iMDn«r, and nark on th«m 4be.mttti* 
cal charac ters of flat and sharp; these art intended to 
i^diciate thci Bi>te» which i^re^.^rodticed the. ur^^^ 

In wilfiesa vhffeof, 8cc* * ■» • 

^"i'^ ' i ! ' — ■ " - '- ' ^ ' . ' ' 

SpeeffbaiimoftkePaitMgrmue^Ul^vtM^ 

* the Younger, of 'the City (f Exeiirl Gentltman ; foru > 

» 

new und improved Method of purifyiug (J as for thi Pur^ 

p^(f Hiumkmium. Dated Jtllyi9i 18 17. 

With an Eneravine. , , , , 

X O all to whom these presents shall cotne, 8tc. 
Now KKOW YE, that incompliance with the said proviso, 
I th^ Mid RiieiMii Phiiiips do hereby dedare, that the 
Aatdre' of my said fnvention, nnifahe manner in which 

- K« " ilie 
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(>& • Paleut for a Method of pu^tfyitig G a6 

the same h ii^h^^^t^M^y hr^ pmWiu\fiT]y dMrftwd' 
artd aatertamed in anjd by the drawings he^eifffld 
nibbled; anA Che Mo^iiig descFipiion thereof ; iliat itf^d 

qcantity of waiirtri order to bring it into sudt a sftlte 
ibati tti^ ^ariicleft of Uai^ -may adhere siighily to each 

|i1aceti %»x HM^hes decf ificire or ott'«i<y«eaiil6i|)Ciw 
foraicd shelves in a vessel 4he lop which i« guarded 
JUff a^ttt^l^f and «a^m«iMl I* m^f^ io^alk>fft the 
pXisage emAKi^ fkyff^fm^ cfaa gdi ttlif |IM 
frdmnbe bottom*^! ^Hi#f^^flelnti)^9rtMt^ wp through^«to 
perforated shei^ andlinae mmuf#,w «fmtti thfe-i»p 4» 
tll61>Mttai as ikiay %e foiitid fu6st oo«ii(ehi0tfl^ Ibe^^pi^iu 

tity of' gas to be porifiedis very large, I an ar^ge a set ^ 
thesie vessels conststcog of ive or iiiMf or more ^accord- 

one movt^^§M«^ek);)f9iifiW^«r%s«i^ M pM#d ^a^^aiiy 

way* whifeh COD venietttee may require, but i prefer a cir- 
cular arraageoent des^^rlbed a» foUo^ws, a [id which the 

bbuomi, stand Itf s ebtiVtt «#9Mi6ifi6(S(daiar fleiM^^al^ 

six inches deep, so that the gas ^tfandot pass that way. • 

In Fig. 1 (Plate I If.) there*; are nine' vessels, four of 
^hldh liVay Work! «U€rfl»Miy; th^re''i&&ls)a a aeries ^ it#p 
tsdlslrt in' M>iDe*e<ittiA?nli«lto irilfUdtioU 'to^ I3»rar lUer -gtti 
through, eith^ «meCli^'«ardMtiln'f»f tbe^tvi^mr/ Sup- 
pose the cock 1, Fig. 1, to be opened, •irhitb cannot be 
(loiKrWahdut shutting cock 2^ the ga^j^ben pKBses tbroijfh 
lllf «<»iae)a ' A# B/ C, i)/ to th^ gftsiMDtitf i t ' ' ithw a 

. ' ren^wnl 
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shntf and' by being.. ecfnncjetedriwitH d.-opent. k lit ihp. 

same time, aod the gas ilows iluiiugb E,> F, G} H ; K^i», 
ai^ %\x dmOi Uirott^lirwbicih^ tbe iif%|^^L^ tiippiied, 

allofr of a pprifying vcsiel being easily placed withiu it, 
soab^t tlte ctttreai of airvi^imr M&i9u499f^(fMT^9\kgld.4^p, 

iMMkntbe<JniUPiiir€dg«4 9jii<»ilHi>c^t» j|iH|^ncUAiec«99| 
Jibing the vessels wHh their conl^FliS) ^ . , 
rdFig« £ js a section «f l9itfr.^«|^iiarA aifvi^.iH^, 
ahn ihftt ib« gAs |)a$K«isi|fmi^ 4^p«iif4%.^fi&r^ 
WttaMyoitt* tl9«}d4««eti#ii|cftfdlh«r|laHi»-lb^ upper qom^ 
Wiw«ftling pipes aie maif^ by water joints, the under 
ones are firmly 6xed, ibe lime mixiur^4r> the ve«^l4hii^ ' 

«bMsh f^wm to lie oltpqgod ^illitf 4»«i)pffatiM^«^^ 

aiC^Ciiiirad by allowjBg^AjKtlJe.gaA to escape frooi a small 
cock ioseiLed io each of the covers and huldiog iq-t^ ^ 
sUQMA^ gftfl^i ^i hUtt<of pApec^i?i$ti«4 ^ it h^ acetic 9ifittKi 
^Mf ,^^ il»:M\fhkm^edj\iy4io^n^^^ For in. 
•lapoey4£'lh^ t«i^ be aiigbi1yriifiect<4 at the third vesseJ, 
the 6rst may be removed, as it may be inferred to have 
doOfiils Jijtlliost io purifying t^lfiigad v 4he renewal iseC- 

Jkmd abutting ihem|»^ti«a<;<K;k ap^^ng^dff tht 
toppipea* A» the vmel^ieoqtAiwiig ihe tatovated lime 

mixture, is placed upoa the air-drairt, B is placed where 
A.waa, C where B» and D where C was 4. i is a spare ^ 
^^idl . charged .wjH»,ifrf lb . iilli4f>iQ}|fMre^^ br^^ght 
Aifldbin .ftacb of the eraaa vitpQii a carriagti and placed 
wHer% Wiaa^' the top pipes must bereplaced and the set 
is ready to work again. The current of air through A « 
soon deura^ it fi9ai/ita footoesq^ wbieii it ttiay beunpacMd 
* ' and 
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7D PaUit fit con$UkctMg w fnanufaciuring 

«ftd charged with fresh lime mixture, and wheeled to the 
other tide to filHbe vacancy occasioned by the nest.re»> 

neival. - - • 

. Fig. 3 shews ibe cocks upon an eolarged scale, two^ 
ofdy of'the eoihmunicatiog pipes can* be shewn in the 
fignre'; the txituox vessel is a cistern. of water, the Cmf 
pipes enter through the bottom and project above the 
surface of the water, above is a hood counterpoised by 
the '6ne in. the opposite cock. ' The hoods are divided* 
into foor chambers, one^ division extends to the bottom^ 
the other about half way down the edge is shewn in the 
figure; ibecockA is open and B shut; iu A, tl^ Uvp 
pipes shewn, are (b coniiiianidatioii, the shortest di^itioa 
being above the water^' ^d>T^)^ alldws tbe gas to pesi ti» 
the purifiers, and return through the two pipe* behind 
to the gasometers; as the longest division is never above 
the watery tbe gas cannot pass to the gasomaters without 
gding thTongk tise purifiers ; '4n cock B ait; cogimu- 
nication is ttdpped : this apparatus works wtthoui pre* 
ssure. • 
In Witnete whoteof, &c 

Specification of the Patent granted to James I kin, of 
miiam'Street, m tht J^aruk^ ChHH CSunh, ik tJU 
County of Surrey f MachinUt; foranimprwd Mtthod' 

or Methods of couslructing or manufacturing Fire or 
ffiTHau Bar^,^pr Qrutimgs. 

Dated Janoory 27, 18 18. 

With a Wood Engraving. « 

T 'u - 
O hU to whom thene. prevents shall come, Su;* 
Now KNOW YE', that In comfiJiance with the said pro- 

visOj I the said James ikji), du hereby declare that my 

invention 
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Of Furnace Ba rs, or G rating 7 1 

ihwttUon ia described ift foltowt ; that if to say : My 
method of COin^ructingthe bar or grating is, iti leavioaa 
Channel or passage through each bar Jongi^udioallj. fp' 
that water or any other fluid may be paMed through to 
order to. keep the gfatiog cool, and this may be done as 
foUowi. Id the lirst place, by connecting the several bars 
of-the grating together, winch may best be done b^ mh 
ing it of iron, in one piece, joined at the eods^ and 
having open spaces bet»reeii ihe haw fcr the admission 
of the air^ as fepVesented by the plan of a set of bacs of 
grathigmthed 

Pig. 1, the num^r, length, apd^dejith of the har% and 
the width of the spaqe^WiNm th^ the shape and ' 
•ateof the grating, beidg.regukfed by the si^q and. form 
of Chefife^pJijc^, where it is to be placed.. 

And in the second place, in forming a hplJoir cavify, 
passage, conveyance, or clJitoDeJ, arhioh enlei ing at one 
end of the baci of the grating, and being c ontinued 
through the body of each several bar, turning for . this 
purpose at the ends of the grating, where the bars are 
united, finishes or ends at another o^eping. rThe ehannd 
thus ^ned through the grating is for the conwyance of 
a enittM of water, or other fluid, which may be brought 
from any coatt<i4dnr resenroir (It being nedewary .only, 
that it be suflSciendy elet^ed to ehahl^ the water o^ 
other ftiid>>io fon:e^i»» way ^throii^lrVihe grating,) by 
means ofatuW made' of coppei'y iead/fron, or other ma- 
terial, to be attached to one of the openings, while ano- - 
thertube, fixed to the other, wiU.CMiy off the water or 
other fluid that has passed thrpugh tte grating. 

Fig. € representri'cro^ s^tion of the grating at A B. 
sheMTing the hole, passa^i^, ^ .cbaoueJ, »which.' mjos 
through its several bars. . : , ji y . 

i-'ig. 3 ijiye* an gud v;jfjw,,iif .fl^t j^rfttiojf, and nUo rei- 



picsculs 
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72 P0mU for ccmirmUNg or m^^<^^^^g 

me6«uU oiie of the ways io which ii may be sopplie4 with 
Wifter. A.'CiMrii or CMk C is pla^d »t a certain heiglu 
^Vowii^lht inMing. To « l»lt in or Jif^ ifcie bcxioin of 
this a tube U fMaened, wWob hi* •» oibcrfod ixed to 
the orifice D of the grating, while another tube, bATiog 
OOe oDll ^xtA to the orifice Eot the grating, has its olher 
^^b^t over the top of the cMtero or cask. The water 
or otb^#okl VKb wbichitl^-il^ «• 
supphed will descend by thefeibe fixed' iir it§ " " 




ide, will fill the channel in the grating, and hy the hi 
the fire thereon will be carried up the other tube iuio 



Aior iWDe^ewl again/ whUe lite tube, kef^pu^^up 
the supply, a current of #ater WHlfetept flow^Mg 



the grating, il being needful only occasionally to make 
4p in the veiseUhe i|^natiiy of water or.oih^r fluid usea 
^ iwatted. Bilk the socoess of thii impcrrwwnt depeud- 
ing on the circuraetimce of ihc channel* i»i^e. grating 
being constantly filled with water or other fluid, it is not 
ncOiiiiry that the stream be recouducted into the 

veml from whenoe iijncme : irfiere wntif if^^nodant* i(, 
may be tnfi'ered to go to waite, or whi|(it;hdt^1<^ b 
useful it may be conveyed away and ap^idii ^ IlrW 
IBI^rial what shape the holes or passage through the 
hnfimmailct abo ij[,wliai neial or ma^iei the^aiing 
if made, provided ilfbe it m the pu^p0l^ Thi^ '^Wl 
be left to the judgenaipntof the manufac'toiiir^fiH 
la witness wbeifp|yi&c. \t^»^ jcr 




Obsekvations. 

.The benefits arising from this invention are tery im- 
portant; fint^ the grating is so preserved by it that au 
intense fire will not cante it to burn or to bend, or even 
to become red ; secondly, it prevents the clinkers from 

adhering 
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adhering to the grating; ihir^^y it opposes the escape 
intd the ush-^pit of the l>eai which oirghc to ascend ; and, 
fonrthly, a constant supply of hot water is provided to be 
used, or not used, as occasion may require., - • 



1 




t- V 1^ /^p^**4 vfh*--'lr^--'*«#*-?f -r^?»r• 
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♦ - ■ •■^ * 

( 74, ) 

• t ET, of WwlbtmK in the City of London, Gmilman t 
far the Manufacture of a New Ormmmtfil, Surf ace tS> 
Meial orMetfUiU Cmpo^Uon. . . : • 
: ^ Drted Aogust 5, ' - ' ' 

6 all to whom Ihcse presents sh^ll jcome, 8cc* 
Npw KNOW YL, iliat I the said Louis FeFix Vallet do 
hereby declare tbal the naiure of iny said inventioo, and 
ratnoer ia which the nine is to be performed, are parii- 
cularly described and ascertaiq^d by the follDWing de«» 
gcription thereof; that is to say; The process of giving 
the iiew oroamental surface ou metals or metallic compo- 
si tions7 consists in einploymg th««e'adds and sliline coow 
pounds, and substincM wHkUdNemically 'i^^^^ vpon tin, 
and which, when employed in the nranner*lbbe'#t«led, 
Ijicsenlly give to the metals of metallic compositions lo 
which they ar^ applied, the appearance of a crystalline 
surface variously modjfied ; to produce this efTect^ the 
metal or metallic composition ought to be previoasly 
tinned or covered with a thin coai of tlH, If the metal be 
pure tin, it reqniresnb previous preparattOQ."' AH grease 
redatnlng bn the^ tiniito svirfkc^ in ^nfte^iicnde i4 \^h* 
ning is to he taken off with a sdfution of pbl-ash^-ioap, 
or ai)j alkaline substances. The tin or tinned surface 
should then be crashed with pnte water, dr^ed andheited 
to a temperatdre which thV band cftn be^r ; when'^fhe 
burlace has thus been cleaned ifndlifeatecl, any of the 
acids which act upon tin, or the vapours of these, will 
battse the desired appearance of crystallisation/ but I give ^ 
tlie preferetiice'tb die ifolfowing bomposttibn^ whlcb-IMy 
con veniently be laid over w fth' a ' b^sb • or « lijponge . 
Take doe part by measure of sulphuric acid, dilute it 

" . ' with 
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(Muertatioitt oh ike Sn^rioritjf qf Gothic Jrcldieeture. 1^ 

wiUi &ve parts of water* Take also one part of aitrle 
acid» and dilute it wttb ao equal buUi of water^ and keep 
each of the mixtures separate ; then take ten parts of the 

suIphuHc acid, dilute it in the manner before stated, and 
m\yi it witb oiue part of the diluted nitric acid, and iheu 
apply this mixed acid to tbe tin or to the lioned s«rface - 
with a )»eiicli or sponge aA a^oveT-directed^ and repeat, 
the application of the said composition for severn) times 
successively, or until the result you expect proves satis* 
factory; when (bis has been done, the crystalline Surface 
may be covered with fk varnish 'or japan more or liess 
transparent and colourless, or coloured, aud lastly po- . 
lisbed io the usual uiauner. 
Iniwitn^s whi^reo/f &6. ' ' ^ \ 



Som€ Qtmfoihni jmtke Stgmiiti^j^'G(Hhi^.qr English 

* JfghiUeiuita 4o 4haL^ GretjCfi, Jtt appiu^hie Io -the Jfa- 
teriah and Climate of the United Kingdom^ 

WiLi^i AU TAYi^qfty E^, of duklafid. / 

* • Sir, * ^' : .-'1: . ' . 

HE seheme thai waa^ under the qonsideration of the 

late Pailiam€^Qt| and the private subscription in progress 
foe buiktMift %.ABi^b^r of new cburcheSf-m^y make.a call 
iiii^herAtimtM^li of the puUM^ tsi^ n ^wreinarjc^ on the 
difierent styles of arch|teetare>. not unseasonable. 
. Jn almost all the public buildings, which have excited 
i^gard and iodaced to private imita^iop, the Greek sys- 
tem haa long pc«[fatledj am)f. ;t9,.the.e3iclasidn of. that 
style which in contempt has-tmen denotpinated Gothic r 
while, partiality and prejudice apart, I trust it will ap» 
pear, upon a fair itiquiry, awakened by pointing out a 
jK«r «C 4hr nhavtot^itii^ dlsUQctiopf , ^tbak ib^ JiiMfr is 
prochictiv^ of smwe jcmm6»i^^i^J'^ «Wh^ 

rendered 



/5 Ohnif^ijlu^ QH tiii^, ^pipeiij^rU^ Got/tic 

rendered equally ornaHienial; wbirfi It i% Hoped wIUmi* 
tiirany eremite a wish ta f.u iiuaie its uiiiuduciiuti, by any 
pjiin hkeiy ta prv^tt^ole ihe end in view. , 
. Tlie structiirefi from ivhicli; «vh«it are ealkd, th« prtii* 
cifyles of archUeciure bave beKWdediieed^ wdre l^ilildiili^ 
of marble, in a wani^ cliuiaie. The nature and strength 
of marble k» ftMch, (jdiu j( ttiiaiits of beaiiugs coinparft- 
tiye^* Icwg 3 atid tiCiQCf wqH ^dapied; to the '|>roiiiiiti*ni 
l^ture of «he Gr^ek fitbrie^ Abe roHgnifiociit alohUrtiTe. 
Yet, however tnagsive tbe block, it cau not extend oyer 
4i|jf great aperture^ so that heavines» |iervades the whol^ 

upect pf 4, Greoien. edifice ■ .fi«l»4^e wni^^f. the eooiitry 
if dazzling, ei]d^|he;aii>a.d«wl!;v«od ahade and eManM 

become luxuries ti;WfQ;_wh lie they are seldom any thing 
biii-iHiitai^oUi« -iaBioRg . nort^^fi Ba.iioos, daii^ and 
Itlpomjr* wl|m ,»Mier«.»iil(idiL>lfesk mt.md mmMm^ k 
devoqtly to i»»bM* the Gteth. enclillee* 

lure is not sui^d to '^lii' t^oiintry; nor are ilie materials 
€tf /pur jj()U|^tc^, «^ited to Greek >4i£chHec|ju[e. Our fiee* 
i|toQe, even ihe^ bc%K of U« U b«djy, .f|iifdi6ed foe ioog 
bearings, akhjougib* auslajoing any degree of prettiire,-it 
be well piuit^d to softi of, arcbing^ the diaracteribtic of 
tjLii| Gothic &iyle., • [/ W^l^Mst oi!ii)9i;iii€k'-iiai9ie,i aa thai 

sweet."l Thp Greek system, ad mki of ottly ihe Roman, 
the mast clunifiy of aU ajrcbes* Gfeei|#iaJuraight 
^i^e^^pf«v^il|. wlfiJe the Qo|tkHi;^9de.exbjiUit8 M.eifieilf 
-iffujiei^ W^f.«^» WibV* W 4M"%i«wM*i** >« fa» 
g^faifyiog -ta the taste tbaq rectilHi^rvfigttm»i Tbeae 
who adniiie the studied unrformity of Greekistfi^mei 
n^ay still iD4^|^^U^^(|Wti#lit£i far ^tbey^io y n f « 4 

' - oppicf 
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may be m highly oriianAme^-^pnobairl/'illM^'ic^';' fbt*' 
liie Greek siyle predirdes GihUh; ornaments^ add Uiere 
•felcw of lilt onmmeflfU of litis ^|r«0k'wiiidi««j iMi b« 

'4;mit»imiht% ohi^' wkh Tadmiitage give pitdfee «to^ «MHptf 
tufes in tbe Ofecian taste, dnd^dt'iikeMh« natnre'^f^he 
Ootluovitjile«^ Aifd^wbii'bit <i4i# most prejtdkied wotfkl, 
itt'^fs. olMHOcij <|»fefef A r*Dj*e of dvMc ^dhiotot, 

Gothfc arcade I ^'l^ie ^XTfe^ifi^gt^be of a heavy/ l^l* other 
tm^^hc of ailigtii^ uppeftVAtictft^ iW^rlM^^^ bttikliags^ 

«qi»alUy in^all eUe, becomes an itMporiftnt reason for de* 
eidtn^ ia iftvour of a QoilNGijiM|^e«t '*irhif, oif ing ua pritH 

terizes its nature, ihai there seems not to be a nn>re si^- 
aificant or distkigiiisbiog name for ii than the anhed style 

aad orthography, (though tioV of <krWative meaning) 
iiippwe we denoiftiiiatt .»h>t^4ito%efeti>f<afe won^doaiy 

[Kd|Mif^i«reAeir.j tW i^eH^ir Imiil the p lUftnLafcr llMl 

main supports of the editiee, lis fbe bonetfttre of the aDt<- 
fliai £hum» ^'Aftd> if by piUiirs iitid ardiei^ a skeleton bt 

ttrODgly - buiJt titan is- necessai y lo sustain their own 
|irighi|riiff»H|TinTil Ti iih niirh^ how excessive Ufie^H]iiaii» 

4ibich jOso requlret iiidivMM 4Mt«^ta^ 

bulk 



« 
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||ae esiioMites.or the whole. 

tbioiii0d«» proving much mor« sotteble to .Brtluil.p«ir« 

pases, it is of great moment that rules, drawn iu the 
«»a>a! iM^fi^ from iu be«t 8peci;xn«9»»..^hotti<i.enabit: tite 

By ^eif-^upporting arches, coiDposed in regular curves 
ftc^O^i^ircuKu, eUiptic»l| i(v ?9y.^lt :witi\,f|puans iio^.i^ than 

9ietU^,»toiie roofa m^yi »bf^,:f;j^J9!9iM'U<^i^r <^v^nng uny 
tH^i^^^li^nM , pnij by ^fWf^l^ jiiir foiUHi^tji^i maLciii|W 
Off: l^MMifrSM^MBitM^^ W .fpilMHMi ai rffi ' 

Thus balls of the most spacious dimensions may be 
J4^ed;: tbe 9§cb^«> likf^ tli^ Jh>^s, constituting tbe 

footing, judlofiously dispose^ hi3 Juabs and.ribs». and pui 
op him an imp^netcabi^ hide^ «Qd l^v^ bim J]^ the muU 

arches of freestone, the interyftit of brick> and ibe vJhole 
peeved and en^srusted with basali or giianlte. Such might 
iirf# iMMmr #«4 -Urt, wkhout Uieea^ 

|>tt^«d^ aa in ihei v-ault-like aisles o£.St. Paors, or. h«4* 
dle4 together as in the crowded c«metevy of Weatmio^ 
•|iMb^y.it'ftafij|^i|«iUciEiiA<<iNiiitad for «K)numfli|^^«C 
.iMlMmd gIory»' and fcHr w^aite of lugbailM. Biiitniti!i% 
inrllie^ll Ai^ » mmQUfti ^ib« battiUs 4)f Tra». 

" Ojbi ' .' . faigttr 
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or Eng^sh JrcMmttnU ^ tf-Qi/^i^ 7^ 

falgar and Waterloo, '^t^d every accelsiott of e5tl»^4{hi4' 
would prove the utility of the ttfliMiti ami at file iiM 
;iifcte AtllrltcV noti<!e Wliie 6rigirr^'d«iigt« %^ilf6ifd«Hfa||^ 
he heVoes Nelson ^tid^IIingioQ, and t)iofe^#to*(tl^C 
ilhder their banners; ""- '"'"^ ' " ^' '• -i . c,:.rf. • r 
Where tnagnitdde ii pHitdlf^ttlly fattehd^cT ^o^ ' Mtela^- 
periou^ deEbaQiit'sliiiinid}^^ I1t6 
afch iiol bnly admWs bf^his^ ijtff 6f-«tlrt!h'^i^fy'nf prtii. 
portions, as to afford opportunity of exercising the ge- 
nius and jodgment of V?ery artist' alHl'^HVi^ In* fib^lf. 
li'ts oiffy by^t f^MlpdHlto ff](Ml$^^^ i«t ih/Of im; 

hd sii^aHb sfiMtol^^t^qid^frofl^tli^ 
to t We pointed ilf*?re; 'tfiV6ugh all the dWersities of tb^ 
cotte^ ihktt hU^Ltntk '6t/micm^of(t^le^, ' Less MiiUiingI 

of Sii^'jidn^ffali-^se^'tb Mm^iliitftffel^tfie pHndpte 
on which they are appiicablei [iSitt-*Wh' 'Essay on Gothk 
Arckitecture.} •"-•• -•'^ ' ' 'i 

From the 'itiiinor tMi(ris >^^ itiiiMy i^attii^llrilld; 6tfe 
may feadlly edti^l%e'hoW l-m«omdi{fd9ry'¥he<aVeh^'%^% 
may be adajp^t^d'^to "mnnsion-houi^A ahd common dwei- 
Ktigs M weH a^ id l^g^er fubiic ^»fic«i. But thete ave 
wMtihg vtfttittM df^addi^fisuli^bW of Mineturet and of 
-bf^ Wlftftttt«^, i«iFr>lfalrtf»#|ed^d «Ml<Nrc»rfetio« ^atid 
beaiity, ttf guide the architect ia iii^ {)lans, and to direct 
the masdn in 4iia bandy- work. From much and iaboriout 

ttiay^ Ikid di9wit«4icl# MWh'tllifigs tfiay'be( gV^at 

deal loo iitiie has bec^ cforle in' this way; the ge^eiaiiiy 
hatiog been deterred- by 4he over-weeaing arrogaiMee^* 
QtedcWchriecti^ '^to t^ed wliatsde^ M» ^oih 
lMf«M Id «llekM\»iMRmM^«d Mtt^ns, Whb fMMein^t 

and opproUiiam. ->■ < ^ . - . 

« TUe%al^e^obftafVarikMt«^6rc -cbieiy- derUF^.INwriHiat 



tered in fragments tbrouiih 5on)e volumes of Anderson'* 
Kecr^atioiis in Agriculture. [Sold bj CiMDWOgi 40^ Hul- 
libfii-lMMr IWI^ ifiOK] Dr. AoacmD^ i|ie.£4itor. 
wm «mt ftMiied for hh knowledge and wriiitigs in agri- 
culture; and ilioiigU ilm Kccieations incjludtd variety of 
other iDaUer> tbe bc»q|c« I apprebeOjd fejl into tbe iiarids 
of few bul agracvlinrMtSf and tbe trealise.^bid^d U> bas» 
I eonjectm, alilalii4ed not maeb notice, I bitely met 
with an archilccl oi' great . ic;pule who bad nevti 
;^een il. ' » • 

, J'tliovEld not fuyielmte wiibifit .pieiMC^W arched 
eiwm iiKifiJ eettage* kav« 4i<^i|:J>iitlt i|i S^ml^tKl; Md 

found to answer well, oapeciaily wJbere wood is scarce 
and dear. [See Sir JalH>^i«ielair'ii General Report of 

I am. Sir, . 

' «. 

' Vours^lu:* 
Jpiil I813t Wm. TAYLOR. 



DacripUon of a Piano Monitor, 

With an fingraving. 
From the TiiAisbAc i ions of tlic Socitrv for the Encou< 

The Silver Medal mis voted to Mrs, Warken, /br thi$' 

CommMinkaUou, 

fbrmany year^ prffctwed moiie'aaa t^aehe^, 

my inclination and duty have led me to try every mi- 
proremeni that pre^ntcd iiself wilbio tbe scope of my 

iaiagiDatioD, 
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Dtscripiion of a Piano Mouitor. ' 8t 

tliiagiiiBtion, nM W tithMk my pnpllt of the prlaeU 
plei which lead lo tlie science of mnsic, but also to form 
their habits so as to direct their practice to the atlaia- 
m^ot of its ohleet : 1 need sot, ifor eau I, pefli«pe^ 
tenhe the motlKMli 'portoed by dtfertnt teaehert wUh 

various success, whilst some have proved very piejndi- 
cial, aod laid the touadation of errors fatal both to p^hi- 
ciple thAd ti^}toti: 

To cohreet these errors (whicb generally arisd fironi in* ' 
proper methods, or negligence when commencing with 
young beginners) has engaged a portion of my attention. 

Ooe of the greatest feaits .in exeeittioft i haiv^ b*d; to 
combat «iryj livtflfi^si trf bde both wrMts/<m«sioBt4 

often by iuaUentioti in the teacher, sometimes from stub- 
bornness or indolence in the pupil; no matter from whonn, 
or whence the fault is derived^ «U the first teachers-nlfim 
in Considering It as fatal to the attaining any degree of 
perfectron on the piano forte. To provide against the fail- 
ing I have alluded to, and to assist both the teacher in 
con? eying, and* pupil in gaining* the lied^ssary and ele- 
gant comaiand of the instmmenty I^have attepipted lo 
construct an assistant for the wrist^ which I have named 
the Piano Monitor. 

With the greatest diffidence I present it to the Society 
of Arts for their inspection. The cdnvictton I have of its 
Utility, from the success wUh which I have applied it, gives 
me reason to hope it will in some degree be found woriliy 
their attention. I must apologize for the want of mecha- 
nical knowledge it doubtless will exhibit, b^ urging that 
tft^dlcf^ 6f this ' Rind s^tAotn form any partbf fi^male edu- 
cation. I have endeavoured to render it simple, that 
a child can regulate it, which 1. conceive a very essential 
poliit'^to gain; Its constrnciion^ no doubt;, can be much 
impr6ved by those better versed in mechanics; yet| feel- 
. Vol. XXXIII.— Second Series. M ing 
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89 Detct ijftion of a Piano Moniiar, 

ing assured otiis usefulocM, I hope my hitmble exertioot 
wttl be of tenriee lo iiios« who teach, orleafrir music, on 

the p»ano ione. . - 



* The Jjpplicatlott of the Piano Monitor. 

Uaviagr before slated the rors which render the in^ 
vfotioQ Mpessftry as a reaw«ljrW^ref ^itve, i have only 
to add km what maimer I batif dpphed it to assist my pu« 

pils in cuat^ueiiiig oi avoiding the faults iucidenuil lo ihe 

^ , Id using it with beginnm l^findii gives thein a ateady 
and even touch ; It pitches theif wrists to that height 

which c [tables them to execQte with firmness, and by its 
having a sprang^ does not in« tiie least deprive them of 
Uiat expresHOD and gcice fvhieb an iHiinoveabte rail would 
• (KiDlract. I gcaeralij pititb h at thai height which will 
aH*w them to play over it whhoiit totiching the rnil, ex- 
cept ill isti iking an octare. Stiould ihey rest upon it, or 
attempt to striiie the keys too hari»h]y, the spring iniurms, 
Vpjth teacher and papil .<^ the^error, and by keeping the 
urista in their position, saves troiYMe lo' the teadheir, 
whose attention can be directed to other material expla- 
nations. The spring is more constant in its attendance 
than the teacher^ being always present to assist their 
practice, when .the absence of the teacher might ocoa*>' 
!»ion a relaxation of attention in this particular puini. 

Stiouid ayoqng hand be iieavy or stubborn, the screws 
mm, Fig. \, (Plate IV.} will fasten one or both ends, so 
thai it will not recede from the pressmre of the hand; and 
will oblige the wrists to keep their height ; the Monitor is 
likewise of grfat use to those who, Whiist advancing io- 
thcuryi had been allowed in their practice to contract a 

/ weakness 



Digitized by Google 



> 



Digitizea by LiOOgle 



Description of a Piano Monitor, 83 

weakness io tiitir kfl wrist : fi>r the moniforkrail con be 

fastened at the left side, whilst the other end is allowed 
\o spring. The monitor-rail can be placed at any dis- 
tance from the keys bjr tbescfeVr.£» keeping the eadfe par 
rallel to each other with the band. I had two screws 

similar to one in eacli of the tluvc-tails C C ; but the 
Monitor appeared too complicated, and i found that one 
an$w^red the n»me purpose, mwd was mnch better cfiilen* 
lated foe juvenile comprehensions Other methods might 
be devised for fixing it on the instrument : I have made 
choice of t(^at which I thought the most simple, as iht 
holes for,j4^fi IMfM^mibuf tai«U» aikI will not injvnt a 
pi^09^/arte. - u'^di ■ ' ' 

The Monitor cai\ be< piU pn ^nd taken off tn on Instant; 
I wish it to be particu la riy observed) it is not iritei>ded 
that t^iejearn^^ sbo^ld.always practise with the Monitor* 
Tbe grea^.addvanttige to.be derived frooi Its use, is'lhe 
proper position^of the wrists,, virbicb if once attained^^lH 
not easily be lost, as the wrist being kept up, the sen- 
sitive part of file, iit^ger wiii touch the keyv wb«n the 
Uoniiojc is, njepkOivetL' Tfae finger wtU| nMeMarily tondi 
tbe keys w|lb tbe si^me|>art, consequently the wrist 'Ibust 
take the same position, witiiouiy as it was^ accustomed to 

J' > 
. . Kl&Ffift|;3M«<K TO THB £llGtAVrM(^. 

Fig* 9 (Ptete IV.) repi^e9l«, tii$^.>MMiitinr detached 

from the piano. * • * 

A A A| § frame of wood, whici^ is; fixed on the piano 
. by jmeAiut of th^ pins B B. 1. - 

P n bar of woodi forming the base of the Monitor^ 

M 2 aorf 
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i4 . Df$mftiom 9f^M9ckh» 

aod traversing bj means of . iwp dove«|ai) pieces io. this 
grooves C p. 

Ey a screw working in a collar, and passing through 

both A and D, in order to fix the Monitor at any con^ 
venieat distance /rom tlie keys of tiie ptaag. 

F two steel springs fastened by screws tato. tbe bar 

and lemiiiiated by small rollers 66. 
' H H, two brass pins terminated at their upper extremi- 
ties as screws, on which the nuts 1 1 work. 

Kf' the rail of the Monitor terminated at each end by 
a brass ferrule, perforated so as to allow tbe rail to slide 
easily on the upright pins H H. - - ■ . • 

^ig* small screwy, by wbi(:b. 4be rail may. at 
pleasure be rendered motionless. 




'Deseripdon of a 'Mdthiniyor Sweeping Chimnies, 
jB^ Mr^ C. WiLsoMi of Union Street, Borotig^h^ 

rj:.». . i Wi;th an.-£ngraviOg» r : : 

From the Transactions uf the Society for the Encou- 
ragement of Arts, Makufagtures^ and CoMMjytG£. 

Tm Guineas were voted to Mr, W11.SON for Mts 

CommunicaUoH* >: 

The machine which I hay^ recently invented for tbe 
purpose of sweeping chimnies has given complete satis-^^ 
faction in all the cases in which it has been applied, and 

I hope will supersede the necessity of employing climb- 
ing boys. i 4- . 



Cbrtificatb. 



Having purchased of Mr. Wilson, for 10s. 6d. his ap- 
paratus for sweeping cbimniesi I put. the same for trial 
' into 
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into the hands of my people. We have now swept tip- 
wards of thirty ohimoies with it in the Deigbbottrh<K>d of * 
BkbkfKaM' Kond/ Id tHe %«tl»fitetioo of oor'ettp1o3'er8. 

The machine works so easy, that my son, twelve years 
old, finds oo difficulty in managing it alone. 

Dec. ^, me. (Sd^nfiiil U.VA^Htn,. : 

Chimney -sweeper^ and Dealer in Soot. 



RbFSEBNCB TOiTfWe J^NORj^TIITG* ' 

*^ Frg. 1 (Plate IV.) the ma<5hlne. 
A, the brashy cbropo8ed''olPi)i]ilf feat'bers and stout slips' 

of whalebone, fastened by means of a string rovild the 
end of a pole; the upper feathers and slips of svhajebone 
pointing downwards, the lower ones upwards : as is moie 
plainly seen in Fig. 2. 

' B B B, three lengths of pole fastened together by th^ 
joints CC, which latter consist of two wire books, fas* 
tened to the epds of the poles, Fig. 3, and covered by' 
the fermle, rig. 4. ' 

Fig. 5 is another form of the machine, in which the 
brush is moveable. ' ' 

D, is a pulley fixed near the end of the topmost po)|»' 
-and represented at large in Figs. 6 and 7. 

E E,an endless cord, rove through the pulley, and fixed 
to the top of tiie brush, by the ring (shewn at large 
in Fig. 6^) and to the bottom of the brash by a hook. 
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(Coqclttd^d.fj^qm Page 55.)., 

I:^HA¥£'ai)80' fcnoM the sai£e disWder seize trees^ on 
Iwing |>til fnb grotitt^ ido ilcli f6t them. " A friend of 

mltie- hfttihf^ just made a garden, which was not yet 
walled in, left a row of the saUx caprea in a hedge tp 
ih^deift Being ilesTifoui'^bF having very good ve- 

g€!lMiM)efr; tie mtiAdreif ihe grotind to' tfie mW excessive 
degreCi even to the edii^c of the trees. Iti two or three 
years hia trees begiin to decline, and at last got so b^dp 

he€|iiiM)Ued m vik^i^m 4Htihi)d^db H^th them, I acU 
viiMi tl^ takitt^ t)!!!^' r^)f ^xttaittiatibnl I ifdunci most of 

ibe wood- of the root decaying, while the side radicles^ 
wjftpe turned i»io putrid bulbs. We uncovered ail the 
rcBt af 'the tr^Sy miid flung dry safid ofi themV mixing it 
«^tH lM>«Mh thftt siirrauntft^^ Uie^fbots: we saVeil alf 

in tracing the various expenses necessary to a plantput^ 
out of its )Mfdirtor earihr/ f aiidir 'first oicntiolD fl^^^ asi 
ili«iiitdsi«}Bidfdt«abie.> I'll propd'rtWn' ai the ground Is 
adverse to the plant, so much moie does the farmer \ofA' 
it^ivUh the only remedy lie is acquainted with, " dre^ingJ* 
io:enM% the planrt to ^boot^. If the 'manQre .^o not' 
tiSM th«^ j«i<^'tt t^^uire^Vatid which'Us natWal cirih ' 
would eertai$ify havie hcstoucd, the a-op fails; ihen the 
quantity of seeds must be more than doubled, which 
crea;teB asecoml «spen9e; Why ^ne they oliiiged, in one 
cduoty^'put it^^o ^atg^ a meastirfr;' tod in the next half 
the- quantify? Becmise not one seed in three takes effect, 
from not having those very juices dispensed to it its seeds 
sjeftjc, a&d the plant requires, to g We it vigour and force 

to 
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OntkeadapiingA/PJuHlfioikeSMlgisc. 87 

to grow. The ground is said to be full of seeds; / 
If^Jfj^bni ,>b9r#ojl <m^Dly soffvortttuQh s-mnnbtfr of 
Ikkntt; the ^?dt *wftH/ilimlbr«V'lil[ they can potsm 

themselves of that slimuius wanted for their increase. 
^ow dung happens to be composed of those ingredients 
oemsaryy of that salt and oil r«C)ojlred by idmosi ^el^rf 
wgetabk^ Ir, therefore, the soir be dxcMed ivUb/Mf. 
Meeds belonging to each peculiar ground shoot directly^ 
and the sands send up i(iu4 pluuts, txnd the chudk soil chalk 
pioHtSf and so on to the i;est.: for. ii ii.a great aiiat^ke t^ 
suppose thai the ^labryo plaqt^ia. (concealed in thedvofp-ir 
indeed the vegetable, thus always appertaining to* tb<f 
soil, (>ioves il)c contrary : i>ut il if^e U);^uuie he ooi iuu- 
' able, then that stitnu)^8>,j»fi^ Y^nlinB, mi ihe cropitr 
af^iin said to fail. I^ow f^ff^^p doegr^tbia h»pp«i ; Wcamt' 
some bad seasoar makes the want of thai peouliar juice' 
doubly missed : then iabour is a third expense, which 
must in excess bei0|i^ to that plant which is placed in a 
wjodg soil ; for it will never-.be said thot Ihe vegtlabi6< 
that can grow spontaneously in that peculiar earth, ens 
want any addition, besides the little manure, to increase 
its vigour, and render it more prodoetive. AU the labour, 
tiien, of dibbling and throwing up the earthy wight be 
ss^ved in that case : indeed^ this it a trouble that, I thinks 
(if I might venture to say so,) might be saved \n many 
soiis, in clays, in clialks, oc^ioamsy it must be excellent, 
wli^e a littie motion of iheear|h fipuod tberoott of'tkei 
plants, and an opening of the ground lo adrnk theair^ 
and dry the inicrior, must be most wonted, besides break- 
ing the clods of earth ^ but in sand -and grave), that re** 
^nire no dryings or in a.iich Joaya pasfeotiy pulvefised^ it 
only deprives that earth tif lU. U4ileiBiaisltfre,'Md niovetf 
I Ik lucjis, where you would rather wish to render them 
more fined and steady in the j^uod. A^dif it be on 
' ' • a bill. 
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J4 faiUy yiikers the &oil faiiiog dowu r€nderf it thin, 1 have 
m»n the |>Mciie«4ciU iii|ia^<*|iifiii^,'|^ lieprivHig^bm of 
tlie.tiile iKickiiait and ncMfltiiiCy* which wMld otherwure 

ooaipefisate for ihe little depiii oi earth above. 
( I have Qi»w endeavoured to $Uew, that ope of the pria* 
«{mI, pMUiofiArflung 4houM ha: thorcMighly to uoder* 
ttandithe<aoU of ooish «diI Ui suib^toil^ and Ah «m*I 
q/' p/flw^ that suits that peculiar ground, that ihe farmer 
ipay be able to adapt the to the earth of whiuh hU 
otftie ooMii«$ ,4sfpOfii|llj wjbcfe^ if he wtmif more %tt« 

. s}Myt they to-^ho hovght or exchanged with ease. 
The ooly desire of most cuiti valors is to make the farm 
answer in point c^f .«^^ii5c. Thib is all I mean by the 
friftO 1 m «tt|^|^ig|^^ yield a tatt 

dM moTQ In |tt. OWQ eoUy' alicl WiA'^ifepay for buying or 

' exchanging that which would aot grow without too oiiaeh 
expense." How few are the plants that can possibly 
wa(ite4 !i n or ijwreive at mo&t : liow ca^y, therefore, 
u» fuit ^hesf^ to;hi<^,eitate4 ,A couple of different kiodi of 
ifMat for each toil ; that agree weH with it ; and 
clovers tliat are naturalised to it. There are sou^e plants 
that all faroaecs gcow, but tbat nature «eems to have made 
siUffiiti^^ to eiKsh other, ^ feedimg of cattle ^ I mm 
toroips, carrots, parsnips, and cahhage: they each claim 
a diilcrciu soil. The turnips do admirably in sand, the 
carrots in sand alao, the cabbage ia «iayey grouod, And 
the partoips in good groiiadl-: as to potatoei, thoi^h pre- 
ferring a dratned boggj/ tarth to M others, 3Pet they are so 
neces^aii/, tlicy uiuai grow where ihcy can. But there is 
a terrible mistake in ibis eQunlcy, ia suppoaing they 
ibonld he planted iftdfjf^grauiid ; aa the* potatoes (1 have 
pfovedy afier sixteen, yeara experience> will n^er, ho 
meal)', if not grown in to Unnhlt moist earth. As to the 
others, RtkQ of them might be chosen as best suiting. Xt 
, ■ > . - ' it 
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h placeil too frequentlj ; beciinfte the t>€cuKar Ibices wfe 
exhausted^ %\Wtch snslained and supported it. But a year's 
ioterim is 8p$cie|it tp renew all, and restore the earth to 
jbmiaI figoDf ; eqpecinltpr if « faUbir intemne, ofn\i the 
assistmice the earth graiiH, the most admirabfy advoH" 
tagenm; for it is the ciaoure ot nature, if weeds are not 
^ allotMd to grow on it : for Afy do, they ro^Jt of iu 
richaeM, and burying then can mwkie but poor^aoitiidiy 
{by their ornde aod li«lf-digested juices,) aftd- can conti- 
pensate but litile for th^ support of a nitke^i wiot^ 
/sHow. ' • ' 

> That 1 should venture npifm^o daring a task, as ttf give 
hints to those very gentlemen who possess gnelk't^mUm 
iigriralturey sofamr)iis for ihtir v. clI-Lanujcl leouwn, seems 
a degree of presuiDpt4oo I mu«t apoiogise for, a^it sbooks 
eires mjieif : but frotQ <he first momnt ii^jpay 4km6ag 
plants, I thouj^ht il mdt Suggest ideas of this Mud, mM 
1 have Willi care collectefl ihem. I' mav be &n{d to ar- 
,five at the science by arioth^r foad, one untried before, 
and of eoorsa, having a dUbrenI view of the subject* la 
dissecting, I ffof tint sfe that name llpd ibrinid 
the plant peculiarly tor that individual soil, and to con- 
' form itself to its OHlure, in eter^ rt$pect suiting its de- 
fects, and possessing each its proper juices, in chwnidil 
affinity wkh tkate of the toU, but with timt w ^tAj^ 
Seeing this, may I not, with all humility^ detskire k, 
(leaving to every one to draw their own coDclusions F 
satis^d if one hint thrown oat can be of service to tbjONM 
whose science enables them te judgst.sb ^tMy of (be 
matter. In this base I shaHiie happy \ti tlW onderiakiiiigy 
^nd think myself repaid fur my labours. 

X now give the clovers, and trefoils, &c. adapted 

to ciRsh noil ; and tboutd ^hi« kit^r bf lo fortttfii^te.aa to 
.Vol. XXXIU. — Secoki) SsaiES.' N pime, 



jUP Oh ike adopting ^ Plants to tk€ Sail, 

■please, 1 shall in my next give the oilier plaots et^ua^y 

fUlMog^each eanb. '\ 

i *- * ' " - • Ciai/. * . • 

Trifolium minus, • • * • - (Small Trefoil.) 

TriffoUnUi fifilbMne, ' (Skmler IMnl.) ^ ^ 

Medkago lupnltna, - ' - - (Bhdc Metfic, or KoobimIi.) * 

Vicia mtiva, - - : ' - - (GomUloii Vetch.) ' ' ' 

Poa patensis^ ..... (Meadow Poa.) 
rtogPeas. "* " 

Cabbage. ' ^' ' ' ^ 

^Ani}Mktaiat^ ' ' (Sw«et-ae«iiteat9|^riiigGMl$.)t 

Dactylis glommta* • ^ - (Rouwi-hcaded CQek*«-i»ot) { 
HM^nnii^ OTObfych>|^ -^^^^ ^Saintfiiiii.) / '/ ' ' 

Trifoliumo chroleachum> - {Sulphur-coloured Trefb^^ ^ 

Phleum Alpinum, - - - , (Alpine Cats-tail.) 

Trifolium scabnim,.^ ^ ^-^r (Rough Trefoil.) 

Aothyllia Yulnaiaiia. - - (Common Kidney Vetch.) 

Trifoli 

>. i imV. f.../>^i uomrftMfy * .1 ./^' »r ,t ',9nA£>. 

Trifolium pratense, ' ♦ • < w - (Fercniual Clover.) . ; 
TrifoUom officiDale, - . - (Melilot Trefoil.) 



^ I bave^f^ ^lijf j^r^^ ligiL jlqars together^ a^ithoiil ailj 
«r a ^ery f ritiai; oia. ' • * , * • 

+ Bscellcptin elayey loamf. : .j, . . . , ♦ 
Eiccllent for an early cutliog. ^ On hillf, ^ 

H A trial made in plantimj^ lucejr^ ,ia ^lerabl j rich ground, and oa 
poor laod, ai\€<|i^al (i9^^|^ty.,pf^J]g^^rc^ lol»ot^ The firil ^ ielde^ 
of profit • t,f*m<,*:£ 6 4 4 

TbeMi)d«...% ^.^t.. .•,•.»•«..••«•*.. M» 11 & CI 
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Foa triviali», , • m^ - (Common ruu^U-bUUk^M^ 

taattty oqiL 



Trifblittin pntense, ... (Pmuiial Cover.) . ^ 

?WH^/a?«g4, - - - - (WMtc lltttijt r^r^ 

Ai^4 imany others. , 

: . f v-." c/c-.' ^^^^ ^^.^^ ^ - : , - . V. 
Aveoa pntensis, - - - - ' " (Meadow Oat Graaa.) 

Festuca elatior, ^ - - i (Tall Fescue Grass.) ' ' ' 
Trifolium gloii\eratuin, - - (Round-beaded Trefoil.) 
. ^ows very full, near wet ^coiuid. ' ' 

/eiy Dry SoU$. . 

•Xrifolium aibidum, <^ {White Siberian Melilot.H 

Anthyllis vulnerariai - - ♦ (Common Kidney Verch ) ' • 

Alc^emilla yu^j^if^ * *, .'j? /,^^f^fKsaaxm Ladies* Mantle^ i| 
AittSia i!9Mu»^ - - -,,7 (Cwwnpn Bi^)f . ^ : * 
Hedjianini, • . • - * (Saintfoin.) >V v ; . " • ' 

« TttoushllM csttteda aoiiote theltam»/if tiM lr«f««M, |el 

t I ttw II field C9f«f4|d pUh 0^ IIm fesf ^uca, a^ tHef 

jfielded prodigiously. * 

^ Adniiruhle iii Jrj «aQd, If tolerably tlecp | wiH tpread, Vt Miilt^r 

tay», WUhdul'ciillifatioa/ if the saod be' above a foot deep. 

f Spreads i^xcelsively. " ' > 

1 Very cuvliog far caUle, and exeelleot tuminer hjQd, ^ ^ - 

N Q It 
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OD the saod iaisalt lusiabes, will sotm aptltiui tKemttlyili 
^.{rhj»/itibiiia'.lKid|t«olifectt0ft;.^ bttb.i am. trjfini^ etcb iiv 

li«pe> if the idea should strike n^ jMst, LriiaH beablt/in; 

ami agric^iucttl^.vegetablefi, to select su&cteut tor the 

ooJy grovK> thCMr^'JOffgiBfit tbtf'r^iibey fw>HMn(ip9ttoC>»ihenii: 
live^ btit thty will oheii ijniii .ge4 dmordered, and degtnis^ 
rate. It is in this way thai grass land gnMi«cajU«ii^io§ii9it. . 

..J||€f firii4>aiiu<^f Uii9^:i^]alMilva» nitftti^a>i«M tbM»i«: 

mude have so compleiely iaojlfirnied the uecessti^ of f>)a«s* 
i^i;. anh. piaiutj i a ^ ts uw f& pro per\ Aiojii ^ tbb t the m alters 

leaves for th^ soli in which k was tot^aded to exist, but 

thQ,(9Qt-alsq^ ^a^.of coui»e tlie man^r of taking hi.j 
il^ siariamn/^' j« ii0q^filkl«lji;Wi^itad/or.Jbat aoik: Thi»^? 
A^A.BtMli#^4i« the ^r^M^I^I 
the atmosphere; it is therefofe loaded with hairs of varW 
OU9 shu|>€.<i aiid figures, whieht receWrug tlieir juices 

rwa ffOHi the bains iptarthe plan^fmrhilQ^^tnciiCits (wbieh 
ore often tluck hih! lajrge, hui wiiidi have veryjVvii^di* 

t . eanh. 
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tinh|/«oii tberefore ^8 nhmtadejiciwlr i i p tt P ylitfUy w 
HivexpimiM to^ti0iheliT«*»:i|^«iMik.iv^i^iiillW4bBilom 
pi^Uliarlgr tMOMtrf ibr ithtiffryiiiiH, lilHir i^fHMightliM 

be most strictly attended to, and tluii iliey sUobId t)e so 
pijiced as to ikce the eM or south-e«f^^j:eceivin^ ihe 

and lUlttd tip die i«it?ol? ihirf^jr. Ti»'tlim(|lliiil#^ 

$o'd or earth is yf iafiaitely less consequeace, thofii thiP 
aspect ; aiui .thfoiriag AH^jikMuiftiof .maome^is Maiiy ex^'' 

of ^iUle^^Qie^ iaxecpt w«Biiiilig» the ground, 'WiiahPwItQi' 

most pUnts, but to do vdiach <nilrf :a sinalt/ ^Uatuit^ o£ 
daog-ia-B^oesaarjri^ o.itr-. j^j ; ' ? 

their leaves/ mdeed^jio^oly^iiHb^^Uii^^ 
iliDuld be the provision the farmer makes for theoi. The 
foot is formed with quautiiiea ot radicles, but ail set close 
roimd:! manarei^ ber^ UieMlbre> of greM uM^ 'if pfo- 
ptii^<.aclafKM(/ laboi»$r of^mll^fio^.^; llo-gMHNld^ 

dered ui -the dea8p; si nee to divide, pulverize, anddr^, 
iSrUw prlQeif^bhasioess of abai^ianscr io clayey ground* 
Aipe^t signifiei n^Mng^tbm alf«k|aiiifv: Ibttoir wiift^myti 
'be ilfadiBirafbUi:dHivlee. .'«Tlit toot 'U loaded 'wiib nM^ 
cles»'buc^'an>close to the spreading part of the root ; nf'' 
the radiclea of^'oky plaifi#^*eld<>ni l«ke to run to a great 
dUtatiK»/.lbr»latrlor%elog!ciitoff(|^f the ovaekiBg ofilie' 

The chalk: pbnt taked much of iti n»Hriinent from the 
earth ; this dependft" chiefly oir^tfoili JftOd 'adding sand to^ 
chalk i« uften^ af i«tifflD«iib)» if^^iMttitrt$'aiid ttfe hw^. 
weHipidtreruwd«Md 'ililfteid'«»trh''tlfe >lflot> 4^ ^ dO Klllie 

consex^aeuce. Hrre again, therefore, iiuk I) l.ibour is re- 
quired AOtiis 41 otk«s<USe^ the ^sceriariiitig what sort af 

chalk 



ifi On ffc adapting of Plants *to the SoiV, 

... ■ >■ . 

(^9,\k It U ; some are Infinitely more fitted for agrtcukare 
Alan dltiers; some ltine*9totie or gypsbm require only 

iand to tnaice an admirable mixture; some abBoluielV 
Require dung lo be added to (he sand to' anieiiurate the 
Whole. • * I - ' ' ' • * 

' 'The* vi^ater antl scini-watei'' plants reqiti re tracer atfjf, a« 
f6if& ;'ttiey <alc€ none Crnm ihen leaves,' fcut having their 
foots made for the purpose of inhaling water all d&y, and 
closing, the pipes at night. These, of course, should be 
fkded m¥irf wet soils ; and what a pit j it is^ we do Hot 
Atalte ti'^eif>f the /aiuca jiuitans^ in our silrampy' jfie!ds, 
Men too wet for coiumoo pasture, and where it i^row? 
ifoarse'' and bad. Then once planting thfs grass, it would 
^nunucf ISb' come'np each year*: it Is adthrraUe for foodi;, 
tnakes exceliehi bread, Infinitely Wtter t^an any thing t 
fenow, (except the finest wheal ;) is good for gruel, and 
would grow in fields to6 Wet for any corn or good ^rass.* 
Holies are so Ifond of it th^y wiltjhalf dtrown themselves 
t6'Knd it; it is part iciHarly good in salt marshes, but 
grows Well in fresh. The /eat uca e/<j/ior,^ wiiioh vieMs- 
still 'more in fr^sh water fields, is admirable for grass^ 
thon^ It yields noseeib: it is indeed ao hybrid^; but it* 
givek'a ^quantity' 6r''a<lmiral>te grass, illicit liorses ^flt 
eat, arid are extremely foncl of ; and a very early crop 
may be had, fit to be cut the end of April. The only 
dfsadvantWe is/ thai it cknnot W cnt without dry wea* 
tl^e'r^'W'tW swampy grounSl ib apt to tiurt the Wu^ an J 
destroy much grass. 

' ''How necessary is all this knowledge to farmers! What 
^ ^iltrfwt is (lie '^biintaih atid tock plant I insteadi oV 
taleiiftg 'food 'from water, as in the last-named plants^ 

it f> wholly fed by its leaves ; having no iiupervious skinv 
(which covers every other jplaut,) its open pores receive 
attliie juices the atniosplier^ will bestow. They lire so' 
■ * formcdj^ 
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^ptw^B M to take no nutrimeot whatever from their 
Motif excRept whaijost tufficet to form their teipilp:. the 
4|Miii|itj tboy take id at tbair leavos .is lo gf^t^^thal ff 
iihe fietd is ob a hig^ motihta'io^ and it well examif^ 
with a microscope, even at nono, the plants will almost 
always be foaod baihed io <^€w: maajr of the clqversjt alsOj 
save laoQotaio and rock plants, sibd take in. all thwMii- 
fisbiii^t at thtii' kavesi aad are comtantl/ jMfQ iai^* 
■lersed in dew. 

' .Of what mtt, tbeo, is, rafinure to. such pfi^ts ? ^ Ii^jt 

m hrm, M might oe so senriosabw : woaM Bj»t tWs 

kapwledgGf so easily acquired; be of the utmosL use to 
riMitli/armer aiKl gardener ? So few are the acrictiltural 




■lilp^ (hat rales for this porppte oou14 be «aMist 
gl.Wi« out let ma not be mi$mmMrtiaoa ; m lety poor 

gronndi it is necessary first to bring il frpai that sick italc 
uto a better^ tver^f ground re^^ires jpofpejgood manure^ 
;IMNk^i%^& when anfuMsled 

jil ^eA w tor many years* \fh^/lM^ilr1ag.i^ baal 

means to restore it to a tiealthy situatidD ; and till it hat 
g^it '^ok to its usual state, it mutt be treated .accord- 

^^^C^f-^^^j^^ f^-^ ^^^^ ^'"^ 

,umt yet thai fitile it. a rfch part, and requires, thaie^re^ 
healthy juicei; which, when the ground is sick and poor, 
rit caDOOt,^ield.,- All this will be made most plaio^ a^ well 
«^*enil#r^ first prin^iple^ l>3[ Jthe detail o( t|)e tMOil^ 
'oT laying down very poor land for grass* whic^ has laitly; . 
been most admirably exemplified 00 an estate belonging 
to^afriend of mine, bought for a tong, and on wbi<^l|jL 
^iBoaded him to tr^ the ex[»eriment. It.^as sopfosed^, 
nb Teketabie. coirni or grass* would grow in it:, radeed. 
this was the 6rst pleanng intelligence he received from 
bis neighbours. A^tui^d that t|)e, matter would succ^d* 

from 
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fron luiV4Dg repeatedly ined it, I pressed him to manage 
rit 10 mj w%j, iMttting hit gnoand like a tick, animaly and 
if IviMg ll pkntf of •tioleio«i« MtritioM .food ; bot la^v- 
^fii|^ to oaitife to bring up the proper grasses, lior coon 
teract her ia any way. At first, iioiiung was to lie seen, 
, but Uie |ioor«ai tribf oi^ plants ; agrotik paiiidor et canina 
Jmlmm h'omomktj*, lofi of tlio gmiimm miigm&titm%9 'and 
-gdHrn afMtrine, or goote grcti. HawJtwoedr, wild dor- 
rots, anri all the sandy plants common lo a very poor, 
light soil ; for the aoii was sand, with a ^Uguk of yellow 
■tiff oloy, I tliea *pomitded hioi |o ihoroogHlf ^«gh 
>ilie groMid oeijr mtBtng tNo olay and tiufd^^vify 
thoroaghfy together; and over the wliole throwing a 
•good driCHiog dung. The noxt jDOff tbe ^gr&stis had 
^dlaofpmid^ thit wiid mrot oiao; t\M dlur^t^ y^i^- 
wnnile, and rib (iloiifOHi, orer* difcowod i«'ifteif>«iidd. 
Uromus mntlisy asperu/a odorain, agrostfs /iff oralis \\t and 
Jhktca durimeula^. The next year the land received a 
^tm^ dioaaiag of « litiW dong^ but * good i|ii$n(itjr •of wmfttk 
ioIbmi Trooi o ditob, with limm* I ^xoiftiitKid '^o j^ia 
'before it was cut, and with delight saw a quantity of 
cow grass or tnfoHtm prauntei sotoe excellent ^omt; 
feauca c^ntt, i» perfvctiooy ttrofig osd tbiok; iiixBlimii 
iupuHtMf wiM ebatoomil^, rib f»kNff ami, lec. Uci ; it alMwrt, 

some of the finest grasses a sand boil, in a high state of 
improvement, wiii give. Nor does it want any thicig^ to 
^tiMvvo it in ita prewnt ataio, Imt 4 iof^dret<iiig'#^er5r 
other BoCtbia woold not belM>iB«i«nt to keep^^fMai 
-in thia bigh' state of rmprovement, if they were not in 
their own soil : if it was a clay, or a gravel, it would be 
a toiaUjr dtii^roat set of grfiaset tbait would eome nff «» . 

* • Brown Ueut. + Brnme Feicue. f Marih JUadi^* 

^edfttrew. ^ Field Madder. | Sea aide Bent. " 

t Hard Feicue.. 

i have 
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I have experienced. Some people insist, it is the dung 
that brings the seeds ; but this cannot be the case, or they 
would not be always fitted to the soil. ' f 
^ A srentleman consulted me what he should do with hit 
ground, plagued as he was with the tussilago *. He had 
ploughed the whole five times, without effect. I only 
advised him to dress it thoroughly with dung; and then, 
the next spring, throw on a fine quantity of sand, for 
the soil was limestone. In two years after, repeating 
this again, he had not a plant of the titssilago left, though, 
for five years before, he had been labouring against it 
without effect: tlie dung killed the poor plant. Thus, 
the two principles I wish to enforce in this letter are,— 
thfit the plant should be suited to the soil., if the farmer 
wishes tu save himself the expense of making the soil'sait- 
able to the plant ; — and secondly, that, in laying dowa 
grass, no plan is so good as that of continuing to manure, 
till the proper grasses (suitable to the soil, and fitted for 
that degree of cultivation) have established themselves. 
When this is once done, a very trifling assistance, eyery 
two or three years, will suffice to keep up the state of 
perfection in which. the ground is placed ; for when on«e 
the good sorts are established, (in sand in particular,) they 
lequue hut little tnanure, - > - < ; • • 

Of course, the example I have given can belong to 
grasses and clovers only, which are natives ; but exotics 
'require still more to be fitted for the soil in which they 
are placed ; since it is better to have td struggle against 
' climate only, than against climate and soil also. . 

• Coltsfoot. 

J . ... , 
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Result of some Experiments in burning of Clai/; in a LeUer 

to the Society, 

By the Rev. W. Wilkinson. 

From the Letters and Papssi of the Bath 

and W£ST of England Socisty^ 

I HAVE been led to believe, that the result of some 
expenments I have had it ia my power to make, ia the 
barniog of clay, and in the nte of clay ashes as manure, 
may be acceptable to the Society^ 

At Lady-day, 1815, a tenant threw up a farm belong* 
ing to me at Woodbury, in Cambridgeshire; and I was 
induced, by many circumstances, to take it into my own 
occnpation. The hxm Is of very considerable extent, 
and chlefiy nnd^r 'the plough; the soil, a cold, stiff, te- 
nacious clay ; it had Ik en overcropped for a long series of 
years, without a proportionate return of manure; and it is 
so altoated, that no quantity of manure is to be purchased 
in <he .neighbourhood • It became my object, then, to 
raise as much mauuie as |jossible on the premises; and 
for this purpose I procured a north-country baililF, who 
iinderittands the management oif turnips on a heavy soil; 
and having by accident seen Mr. Craig's letter on tbe 
burning of clay, I conceived niiue to be a soil well suited 
to the practice. I accordingly, after some correspon- 
dence with that gentleman on the subject, made my first 
experiment in the end of September, I8I5. I deviated 
a little from the plan laid down in Mr. Craig's printed 
letter. Having marked out a space of 15 feet by 12, I 
excavated it one foot deep, and with the soil thrown out 
made a wall around the space. At each corner I made 
an air-pipe, each pipe (made of sods) extending only two 
feet into tlie enclobure, m a diagonal direction. In the 
• " . . centre 
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centre of the enclosure I placed upright the but end of a 
large tree, arouud which other fuel was placed, covering 
tbe bottom of the whole tpAce withio the wall. The fael 
cODsitted of straw, bathes, large billets of wood, and dry 
roots gf trees. I then put dry turf over the whole sur-* 
face, which agaia was covered with a thin coat of clay, 
newly dug op, except a small hole by which the fire was 
introduced. Tbe fael being di y, the fire spread rapidly, 
and it required the active exertions of two meu to smo- 
ther the flames as they burst out^ they used for this piur- 
pose dry tvrf^ which they immediately covered witk 
day. During the first two or three -days the surface of 

the heap occasionally sunk in places, and appareutly 
grew cold; into these places fresh fuel was pot, care 
being ukea to make hot small openings ; and I mey here 
remark, that tbts operation should be done as speedily 
as possible; for external air let into the heap, after it was 
ODce fairly on fire, seems to do iiiischier. 

It now burned well, and evenly over the whole snrface^ 
for several days| each covering of clay cromUing to 
ashes in an hour or two after it was put on« It appeared- 
to burn quicker or slower, according to the &lale of the 
atmosphere. In about a weekV time from the com* 
mencement- of the experiment, the heap grew to such a 
height, that a difficulty arose in lodging the fresh clay 
on the top oF it, although the walls had been heightened; 
and 1 attempted, as recommended by Mr. Craig, to pull 
down one of the aide waUs,^ and enlarge the base by 
spreading the hot ashes. In this attempt I did not rao- 
ceed without much trouble; and I was obliged to add a 
great quantity of fresh fuel, before I could accomplish 
my object, and restore the heap to iu former heat. It 
condnned to burn well fonr or five days after this opern* 
tioo i but, as the days were becoming short, 1 did not 

Oft attempt 
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attempt to spread the base still further, but permuted it 
to burn out. ^ . , 

' .This heap- was oo five twelve da jSi and, was coostsntly 
attended in its progress by two meo, from -four o'clock' 
in the morDing till nine at night ; '#ben a thicker cdilt of 
clay than usual was put on : one of these men was chiefly 
eai|>loyad' in * digging the day, the other in wheeling it 
(pplya' few* yards) to the heapi and throwing it on, some^" 
times by hand, and sometimes with a spade; This lieap 
I afterwards found coniained 37 cart-loads of ashes; and 
aS'iny farm lies .nearly levels and it was removed to no 
greirt dist)an«e; tbe carts'wm well filled ; each load, pro- 
bably, consisted of a'cubi^^yard of ^shes* 
• In the spring of tliis year, 1816, I bnrned another' 
heap, which was found to contain upwards of 40 loads 
of ashes; and daring the summer I burned two more 
heaps, the one conttfioed 78 loads of ashes^ the other - 

about 55 loads. • • • ' ' 

« I will not take up your time in describing the progress 
of: these heaps so accurately arl have done that of the* 
first; In fact,< the operatvem proceeded in all the cases 
precisely in the same manner. I remarked, however, 
latterly, that the labourer who conducted this business 
for me became more expert, especially in spreading the 
baie'^of the heap; though, even at last,: this was not 
done without a considerable expenditure of fuel. I never 
had more than two men and a boy employed at once;* 
and my bailiff having kept an exact accoant of the ex- 
pense attending these experitnents, I - am - enabled to« 
state, that, on the average, the cost was about' l&,-6d.' 
the cart-load. In this calculation nothing is charged for 
the foei, having plenty of bushes and offal wood on the 
^premises; avaiue,- howeveri was put upon it' as it was < 
'm^, and 3d. or 4d. per load may be added on this «e- 

' count: 
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eoont; I may therefore say, that the wholt, eost waa 
Is. 9^. the cart-load* 

I wUi now add a few general remarks, which may be 
^ uiefal to any one who may wish to barn subtoil. The 
Hie a(>i)tuis iu spread upwards most readily, and the 
heap grows first cold at the bottom, and towards ih^ 
wftlls^ for I seldom remarked that the fire peaetnled 
through the walls. As my ezpertments were- made ia 
different parts of the farm, there was a slight variation 
is the soil; and I observed, that, where the clay had no 
mixtttre of gravel or stones m it, it bunted the hest^- 
ahfd [ always thooght it cmmbled qntcker, when it was 
put on newly dug up. Summer is certainly th^ best sea* 
son for this operation, chiefly on account of the short 
nights^ which permit the heaps to beiiratched with mete 
esse. Moderate rain does but little barm to the 'fire; 
high winds are infinitely more destructive to it. I do 
not think the clay loses much in quuntity by being ex* , 
posed to the action of fire; bot it certainly decreases' in 
weight. Wood is supposed 16 be the b^t kind* of 

cual rofjtiiiing too iiuich air to promote combiislion. ' 

It now remains for me to e:ive what information I am 
aUe^ in regard to the beneficial effects of day ashes as a 
manure. The heap of ashes I horned in 4he automii of 
1815, was used early in this year to manare an acre and 
a half of land, part»of a mucli larger field. A pari uf ihd 
same field had been folded late in last year with sheep, 
and the -remainder was maonred with very -good yacd- 
' diing. The whole field was cropped with barley; and 
either from the seed being ploughed in too deep, or some 
other cause, the crop was not a. very good one; hut.! 
nay traly say, that (bt partmnnred with ashes was bet^ 
ter than that dunged : the- part folded* was evidently the' 
worst. The same gradation may now be observed in the 

clover 



Digitized by Google 



lOe Ruuk o/kmie TSxp&imenU 

ek)ver piaats, the seed of whiclrwas aowo sood after ihe 
barJey* 

' The greater pari of the heap^of ashes I burned ibis, 

spring was used ia ihe beginnin!^ of June to manure an 
acre and a quarter of iand, in the middle of a field of five 
wsMtr the remaiader of which was manured with the best 
y«d4ungp.' The whole was sown towards the intddk of 
that month with red-rind turnip seed ; a Northomberlaodi 
dnli was empfoyed to deposit the seed ; the distance be- 
tween the ridges being two feet and a half, so as to ad- 
■iit<th« horse hoe. - The crop is a very good one indeedf 
many of the tnrmps being 26 inches in circumference ; 
and one, wliich I had taken up and weighed, was 29 
inohes io circumferencey aud weighed 1 1| lbs. I do not 
peMive tbnt the port manured with clay ashes has at all 
aap4of«rior crop'on it to the rest of the field ; my Iwilifff 
iadeed, remarked, that on the plants first coming up, he 
thought them there the best. 

jWtwn this heap of ashes six loads had been reserved* 
which were thrown, the end of June, over somewhat 
less than a qoarter of an acre of rough grass land ; and it 
is perceptible, that the sheep, during the summer, have 
eaten /that part of the field more closely than xhe rest 
of iu . . 

TkM ^fi> heaps of ashes 1 burned during the summefi 
contain HI g togcihc r near ISO loads, have been used, 
this last October, to dress six acres of land, which had 
^betn^gol into n good tilth by a naked fallow; the ashea 
Wievfifst spread, the wheat seed was then sown, and 
theyiwere lightly ploughed in together. The rest of the 
field, in which these six acres lie, had been folded with 
•Mep on a naked fallow, and was town with wheat abont 
tecnone tine..' I lelit my farm about ten days ago, when 
the yonog wheat was just come up; and it app^red ful) 



Digitized by 



in burning of CUnf^ , 105 

as thick on that part of the field manured with the asbes» 
as on the remainder of it* < 

I bave tbusy In the course of a yeari burned upwards 
of £00 loads of ashes, and manured nine acres of land^ a^ 
an expense, foel inchided, of about ^.18; and I am »o 
well pleased with the result of these experiments, that li 
is my fixed intention to burn asbes, to a mncb greater 
extent, during the next year. 

Having brou^t my communication to a close, I may 
be permitted to say, that the practice of burning subsoil 
- is not altogether novel; Lord Halifax, aodothers» pwr-' 
sued it in tbe begipoing of the Jast century ; and sttoessi 
ful experiments of the same nature have been made fiMa 
time to time, until Mr. Craig, of late years, hns intro- 
duced the practice into the south-western parts of Scot^ 
land. It is now to be hoped, iMiat, being better under* . 
stood, it will become more general. I Cake the liberty, 
however, of recommending to those gentlemen who 
feel inclined to burn subsoil, to consider, first, the fit- 
ness of their soil for the purpose; and whether or not 
their situation affords a facility of procuring other well* 
known manures; for, as this practice is not unattended 
with expense, it must always be a matter of calculation,- 
• whether other manures cannot be procured cheaper. 

I would, lastly, recominend to them, if they do make 
the trial, not to be content with a single, desaltoty ex* 
periment, which, from many csuses, may possibly faiL 
Jdy own success, in tbe first instance, I attribute, ia 
■one measure, to having a plentiful supply of dry foelbn 
the spot ; but chiefly to the repeated instructions of Mr. % 
Craig, to whom I thus publicly make my grateful ac-' ^ 
knowledgments. ' 

I do not think the practiee likely to spfeid among : 
HmU otieiXi^%\ ff^^ tenants willgototh^ expeMaof ; 

pur- 
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pQrcib«Hfig i ^ ]i|Ddl9rds viH allow tbem to 

(ut it for this purpose oil their farms; besides, the dig* 

ging the soil disfigures the spo*. where it takes place, and 
^ijiraepftpU/Will kaktt ihi^iri^ble to coake it neat agaio. 



The Marqms of Ridolfi's Method of separating Platma 

from the other metallic Substances which are found with 
it in the. State of Ore; from the ** Qiormle di Scienze 
id Jrti" fublixhed at Florenct* 

£2a.raoted* from the J o u r n a inof Scibn c e oud the-ABTS. 
• ' ' £riMI<«t the JtoYAii iHSTirmrioir. 

HE l^arquis Kidolfi, af^U^r^sivuig a <deUil of variout 

experiuppnts which he Ims ujatit upon platina, proceeds 
tluis; 'SNo poe hai»^b^%^^'^ combine sulphur witix 
platiniay 1^ AS to Ibrm a iiulpkure t ^ of that metal, f roift ^ 
thU pecuJuMTity of pbtina^ the u^^truck;nie,lfaat if ooe 
cquld convert ibe other metallic substances found in pla- 
tiua into ^ulphurets, it would beea$y to purify ihat^met^l* 
Wit^ this, view, I tpok.an ounce. ol.qrud^ ptatio% and 
^arated froin^ it aome of. tbe-revtraneous. . subauoeea 
usually mixed with it« I washed it with nitro-muriatic 
acid, diluted with iour times us weight ol water. I tiieo 
washed it in hot water, with a view of removing poitioos 

of iron and of gold which, mighi be ia the pawifec^ h«l 
I afterwards found these washings aseless. I then melted 

the mass with h:ilf its weight o\ pure lead, and threw it 
into cold water, and thus ot^Mii^^d an alloy which was pul- 
verised and mixed with an^ equal porttpo of sulpfaar* I 
threw the mixture 'into a white-hot Hessian cracibky 
v-liich was itistantly covered, and Jet it remain in an in- 
ttmse beat for tea miimies. I then suffered it to cqol 
gradualJy. It contained much drois, iiod a brittle me^ 
, tallie . 
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tallsc button composed of piatina, lead, and sulphur. I 
tbcD ilgain fused it with a tmaii addition of kftd, and 
wheu it had cooled I foond that the wlplHir waa ii| tiM 
droBSi and that there oolj remaimi ao allf y #f platf ii4 
and lead. 

1 then heated this alloy to whiteoeaii aftd bM it with 
a hot hammer on a hot anvil, w^hidi forced out tbo latid - 

ID fusion. Here I must obaerre that unless the alloy is 
while hot the beating must be suspended, as it will break* 
I thai obtained ptatioa so pure as to make with it a 
e«|ianle, • ef^on, wire* ob4 leafva whiob wttw wilrijtaa 
thin aa gold leaf, it mm doefiWi m alieab te, and at te# ^ 
nacious as that obtained from the ammoniacal muriato* 
lis specific gravity was 2£,6S0« 

. Thia deacriptioa la a uffic i am lo thm tim paritgr of .tho 
X plntina. I rcfMtcd the prooeaa aeverai tMHW. 1 dUI not 

alwaj's find (he platiua in a iuoip at the bottom of tlie 
crucible^ it was sometimes scattered in gigboka amongst 
lh«4iroit. In ihia caae It la dily iiecetaaiy to beat tht 
mass with a litilo dihne4 tolphurlo'fleid; «Im giobnlaa 
are soon liberated from the dross, and sink to the bottom 
of the crucible. Collect and wash them, and submit 
them to the aatDO operation of the homoatr; at if tlio pla» 
thw had been hmmd unhfd iw^tie wumi with thokaiL I 
did not ascertain whether all the melals contained tn tho 
ore had become suiphurets, but they were all separated 
from the phuina during the fnaion and tiie foj'mation of 
tbe .iolphnret of lead. 

, « . • 

On the native cauUie lAme of Tuscany ; by the Marquis 

RidoljL 

The interesting communication of Dr«' Gtiovacclnoi» ' 

Taddei respecting hiH (lii»covery of caustic liuie in the 
Vol. KXXIil. — Sbcond Series. P water 
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«raler of ibe Mioient bath of Santa Oonda, io AagQst, 

.1815, indtfc^ff-nie U> vfsU tlie spot. The following is 'tbe 

result of my researches : 

f *£li^ batlif^.lufiiataci in a laguna in the corner of a lield 
«aar tbehigfi rood .to Fiaa, wbiob divides the plain oalled 
la Catena, from the mouotatos of'Cigoli and San Mini* 
^ato* -The soil is a tiuxture of clay, calcareous eai ih, aili- 
cibmisaad^ and vegeiai^le oauer. There are twp trou^s 
of irfii««ir/*.«aie issMilipvi ihe boiloi9t«f . the laguna^ aad 
the other frcMii the side. The first hot, raiiug the 
tbermutfififer of Reaumur lo It is so saturated with 

lioie,^ ilut^.itpaA coeioigidie wajMy, k dt^po^tta a cotisider-r 
able qoanifl^Kif ill tf^nima^jilip iiiiiri«tei lof JiUM^.Md 
nttrrkicejof toda. TJbe.iii^i^afiring .tCQMHiMii ^ 
boniiJ acid gas, some su^f^baielied hydrogen, and some 
sul|»bala*of aodai. The folloivtng is the manner in which 
ibeoaosiic bsoeasiforiDediiltbis batb. Tbie lower •pHng 
yletab a iynMitiil^;of iaie» bai a» .ibis tpsing-does not dse 
freely, but oozes (hrougli the bottom of the bath, the lime 
Ibrms a. stratum at ilie bottom of the iaguna; which stra- 
tum absorbing ibacaabonic' acid: gas of the waiecafaove, 
passes io the siatd of IV aBrb0aa«e,»^attd tbin fbrms-ai.de- 
fenoe to thv iinier whicb ir cositinoally ' dcfKWttio^ itself 
anderneath, and prevents it losing its causticity. In fact, 
tfae caaatio lime is found iodosed between the sUatum of 
the-oailNNiate 'pf Jime and the daye^ ..bottooi of tbe 
lagcrtm. ; . ■ 

Sigiiui l addei found the niasses of caustic lime so 
large, tliat he couid not get them out but by breaking 
thfm into povees* (I^ however, t uoceeded in iwnoviog 
tbe whde of • H't and I, having visited the spot 'two 
months after, luund sLuali iuciubiatioub of the same sub^* 
' stance neyrly forineiJ. * ' * 
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Jinalym of the native causLic Lime. Bj/ Mr, Faraday^ 
AmsiatU m the Laboratortf (f the J^f^.fn^^twn^ . 

Tllit'^ubstance came to England in a bottle fiH#d up 
with water, the atmospherical air being perfectly ' ex- 
cluded. ' ' I .< 

It » almost emirdj 9o\Mb in ifliirifitic acldVilhovt 

dBemscence, leaving nothing but a few light flaccnli. 
The solution, wlien tested, was found to con tahi lime 
and iron. . * f .. ^ , ^ , ^ . 

A oleMT ttnifonn pieee of^ tbtf 't«bftfAiMe"iiiBrdiM^r at 
vmich as coitM be, by btlMiloiit' paper. A^fivgafeUt it 

being heated red, lost tHi.26 per cent, of water. 

The remainder, w^^igtiiag IfiS^grains, waii^ dissolvedin 
mmiiAtc aoMy wid'e^apOfitt«d«t aihigfa.iwjlt on thagawid 
bath, aiield mm^ again sdM^ and'the^icmponitiais ic^ 
peated. Water was poured on it, and the bilica sepa- 
rated: when weii washed, dned, and headed red, .it 
weighed 7«6 grain*. 

The fiitered aoMioii wat preelpttattd -by carboaate of 
potash, and the precipitaFe boiled in solution of pure 
potash. The solution was separated from the solid mai* 
• let, naatrahacd b^im]p))uric acid, and plwoipEtaied bf car- 
bonate of'iOMiMmta.'' Tbe |trcBtpi«Mie^'iitiian wtU vaihed 
and dried, weighed 95 gHuaa. Jttwa»-«6ltible in suU 
phuric acid, and possessed the properties oi a]umina« 

Dilated sulphuric acid was added tu the solid matter, 
not acted apoo by the poush.:^ the wbok boiled ibf some 
time, and then filtered. The snlpliate^of 4ime obtidned'* 
weighed, after being heated red, 136 grains, wiiich, 
estimating the lime at;^ per cent., is equi talent io 56,48 
grams of Hme« .* - w 

. The sulphuric solution was precipitated vbyilfimiata* 
and two grains of oxyd of iron were obiained. 

P $ Sup. 



SopposiDg tbe quaatitjr of water in every part of ih^ 
piece 6r8l taken to be mriform, it w^MToHow that the 

188 grains contained 117 05 of water; so that 70 95 
^W: UltiqoMUtjr of drjr matter.acted apoQ* The^roMilts 

'mm- 

; Silica - - f*5 

. . Alumina , -•. $5 , . 

. , . . Lime . . .54.43:. 
QiQrdof iroa 9 , 

The I68l^ i§ therefore rather more than two grainV, #hieh 
may, perhaps, actually have taken place, and' the differ- 
eoce may have been derived fr<^ni ttie unequal diffusion 
of water throughoet t W i>iefeel - ^ - • - 

8)DppoBing ftxiF iparto bf the iipectmeii to have been 
taken, tbe analysis will stand thus : ' ' " ' 

. i « am - 

Grains, , ^ • . , ,j . 

IroD - - .V, 

LoAs , - \. r . ; . 

' " ' ' ' ' lou.ooo ■ 



It is, perhaps, worthy of observation, that daring the 
Solution of the substance in muriatic acid, a part onfy of 
the silica separated ; the greater "part feniaiaed in solu- 
tion iintil iiciit was applied, when it gelatinised, as in tlie 
case where it is separated by an acid and heat from its 
coilibinatton with aifcali/' * « ^ > - *! 

■'. ' ' ^ ' *, ' ' • 

Ohservatioftt 
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" Observations on the preceding Paper. Ji^ Sir H. Davy, 

The Ducbets d Monti ote wto ^ good m to ^etid 

the caustic lime which is the subject of the precedfnj^ 
aoaly&is; her Grace received it immediately ttom Tus* 
caoy. It vas in a lM>ttle» carefully sealed and fall of 
water. Some of the exterior portions had become con* 
bined wUh carbouic acid before they were collected, and 
from the colour^ it appeared thai itiere were different 
portioiis of protoxyd of iron in different parts of the sub* 
stanoe. . J . . 

On examining the water^ it was found tp be a satu- - 
rate4 solutipn of lime, and it contained Bxed ulk^i^^ but. 
in 9aal^i(ies,•o minuteji tbat afier fbe lia^e vra^ sep^r^^ . 
^ it could be made efident only by, floored tests*. 

It appears from Mr. Faraday's analysis^, tbat the oies- 
siruum which deposits the solid substance must be n so- ■ 
lotion of silica in lime-water; and heat it evidently the 
agent by whicb the* Isifge qonntity of lime deposited ii 
made soluble, and ts ' enabled to ^et on'silkMi; and the 
fact offers a new point of analogy between the alkalies 
and the alkaline earths. 

Vestiges of extinct irolcanoes exist in all the low cooii^ 
tries on the westernSiidc^ of the Appeninee; -and the nmiK 
ber of warm springs in iht Tuscan, Roman, and Neapo- 
litan states^ prove that a source of subterraneous heat Is 
still in sctifity Jbeneatfa a giemt jiart of the Jwr^Mse in 
these districts. 

Carbonic acid is disengaged in considerable quantities 
in several ot ,tbe springs at tk^e foot of the 4ppeoiDes; 
and tone, of the watery tbat deposit cakareoos matti*, . 
are latiirated solutions of this stthataoee. Galoarcona 
tufas of recent formation are to be fonod in every part of 

Jtafy. . 
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ItaljF* Tbe weil known Travertine marble, Marmor Ti- 
bnHillullli is a production of tbia kind; and tUe Lago di 
Sdfmtem near Tivoli, of which I tliaU give a fiarticiilar 
account on tt'fatiireoccasionj annually deposila OMUwet of 
this stone of several inches in thickness. 

It is scarcely possible to avoid the conclusion thai tite 
oarbonio acid, whicb >bjr ila^gCQlogica) a^rdicy baa to 
ttodifiad ibe tarfaoc of fuly, ia dtacngaged, in tfMiae* 
quence of the aciir n of volcanic fires on the ]iflilC<*StOne, 
of whic4) the Appenines are priocipalijr composed^ and 
bbcrated at, their feet, where ibe pmsnre it coKiplmi* 
tifely small ; bat the Toscaa li^rtna oSm tbc only in- 
stance in which the action of these fires extends, dr lii.^ 
exteoded, to the surfa«0 at, whtoh: |he.water coiiected in 
tbe'BH>«mtaiiis finds iC9,Mr*y torAb^sca, so as to enable rt 
to dissolve eausiie ctfl^ltoiM niatlen ^ ^»>W--* 



On Saiiae. Crystailizaiion* JB^ AwDafiW Ure, M, D. 
Ftfjfemr .of the Glasgow Imtitutiou, amd^jtUmlfar fff 

From the Jouukal of Sciencb and the AstsV ' 
Edited at the RotAL liisTifvTioN* 

X '» jRdll.kiiQWji tliat^yf ater and lolotifna of soai# sake 
vKiU,, nnder,i?enain circovstances; preserve tbeir iaidityy 

though cooJed down many degrees below their ordin^y 
Congealing or cry^jtaUi^tog t£oiperatujre. Xbe most con- 
venijei^^ and {»erbit|»a. striking mode of exhibiting, this 
phenoaiffion, ia lo..fill a4)hial with a hot saturated sola* 
tion of sulphate of soda, to cork it well, and set it to cool 
.in,>A..quiet place. When the cork is afterwards Tvith- 
dfavn* tbe Itqjiid •Uatain at. ^bcaoiiaoe iostantjy fae« 
comea a soltd^ jvitb a (learly luatre<f then the parts be^ 

neath 
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neath successiTely assume the same torin, and thus ihe 
wboJe solutioo io a few secondt changes int6 a confased 
crynaUioe mass. At the mtant of iolMification the 
tempeMm ttfiiei fhMm 90 to 40 degrees, aflbi^ti^ a itw 
illustration of the doctrine of latent heat. Sliould the 
mere extractioa of the cork fail to occasion this curious 
trawiti^n ft^ the liqaid to th« loHd 'iCate, It will be Iq^ 
fkJftWjr produdei -by toachliig Ihe mfoee of the MhitMli 
with a CI ystal of the salt. 

This pheaomeDon has been ascribed by some, to the 
mIdMr fihMraetl#a of a pohlbii oP heat from the 
on the aihiiiMicpD^of ^fhe esi^terlMil air; whence the 'orya- 
tallization if determined at the surface, and proceeds gra- 
dually downwards; dther hy{k>theset have also been of- 
fered bat I em not a^are ^f anjr <f3rp^rlaient» having 
been made^ with the inM of ehNfldaifiig die ottMMOlion 
of thii phenomenon with the atmospheric air and other 
causes. The following, whicii were executed about two 
years ago, may perhaps serve to open some new trains of 

inveitigatioii. 

Ut. An 8 oz. phial filled with H 'safohite^ tolntkm of 
sulphate of soda in boiling water was cooled down to yB« 
Fahr., (the temperature of the apartmeiH»> without crys- 
talliaing» the mouth of it being well secured with ox- 
^ llMdl^l^'wbksh the'pr^re of-the atmosphere hud deeply 
hollowed on the contraction of the liquid volume by cold. 
The phial was placed under the receiver of an air-pump. 
Wfaea the <|oicksi)Te^th I^e tw6 kgs' of the syphon gauge 
stood nearly on a'level, the bladder became conieX) 
though it had been strained flat across the oriBce when 
the phial was brimful of the boiling hot solution. On 
pierehig the bladder wKh a sharp pointed rod, which 
passed' ttif-tight thrdugfa a eoHkr of' leathers ih th^ tojp 
plate of the receiver; no change wliatever took place; 

the 
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fAirtheir. i^^ect. To (^^y ,*||e influerfice of »il»fimNFy 
ately a poriinn of the solution \?ti» thrown out of the 

during soljdiHcation. Tlie teinperaiure of ibe ft&Uae 
.'.MllUer jjibi#l^;«iieu ii wa.s w^ithiira^i^p at ihe end of 

2. The same ex|wiawiitwai^iII<^<)^8econd^ifnei anil 
ttWi*gi> OP <»flfel^ iwik pljicfijOtl ^i^r^AOg. tiwe, Wander, yet 

iiiniiffifeiH>f:ii;al.tb<} 4or4a»e, and d^cended^HMtie l^puuiu. 

1 believe that in this cage the> steei point at iu flf|t:4c^ 

drying rapidly tg|M«i%iift|l^edi40l At swMid plunge 

a oucleus of cryatfiini%ation» * _ ' ^, 

• ?^.4 .^<ht; bliidider ti'€«l>^ puaet^f<:d mi iWfln^^uUlfeili 

the end of two liom s. 1 be lecen er was «ri)bdrawn, 
^Ji^ fMinetiiii:eci,«hole tfuimFged by scisio^rs .wi^ho4M> a^y^.fi^' 
•olt. But on siighily shaking the pdMs^bil^ii^llid fimfti 

ip€«liljbi«l# M)« il»if« el* > »r ) . .. ;% : ig 

4th. Tb« «ikifbat€'Wat agaitu liquified in the^iAinc 
pbiai» n bicb was now cluaad; with a pei^foratied^ 
Into this was fitted a glass tube inch internal diameter^ 
nnd 4 inchct Idng;- As tbe fvlm pifcrnd^CHHy liaif way 
down tbroQgh tbe x»>rk^ no liquid coii)^e|rtf|jf. Alter 

standing 
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itan^ftig for fourteen bonri exposed to tbe iietMfo of the 
^tefiivl air*, throiigh the 'tabe,' iii liifiiiditjr wet uDim* 

paired. The glass tabe was then withdrawn, and next 
the cork, wiihont any change eosuin^j when ^whWy, oo 
agitation, it solidified. ^ " 

^ mh. A phial wae fie«rly ftOed wHIi • skbilar totefloB 
^^V'ihlphiitif, oh fHe s«rface of which wnt plaeeii a'Hitle 

olive oil. It cooled without crysttillizing. Wli^^n smartly 
agitated, it became solid, with the usual plveoomen on of 
lb« ^r^tak iboifftidg from the top ll<mir«iar4t. This 
^ial had bein fti^t p!ace<l on' Wihrating giast piste, 

* without effect. This experiment was repeated with a }tke 
result, thbOgh the phial stood two days. 
' iSth; A tcorked phial AiU Of the hot solution Was tied 
dowtr to'th^ )kble'tif th* air-pump/so that 4he eork* eooU 
be drawn in v&eHohy a sliding steel rod and hooked ex- 
tremity. When the cork was puiied, no cliange ensued; 
iHit ii^t«tidn coQge^Aled the mass. 
^^"^^Ni^ The i5dfM ^itA #as c6oi#d in a hdrinontal posi- 
tion; otf 'tA^f^ing it quickly, ibe'B^uld'' struck against 
the ^iasd, as in the water hammer. By brisk agitation 

. In the inverted position, congelation began, first below, 
nifli MeniM Id Hie top of tlioiltfiM. This experiment 
#ts rtffMDHf, Irifh the sM»e resnlc* No pnrtlcte of air 
was ieft in the phial; a cork of the best quality bt*inr» 
pressed on tlie surface of the liquid, and forced in as the 

nkfiill cofkitn^tiMl ks T^ldoie^ m Inittierilng the phiai into 
i'tnlfn dr*Sikilwatef: r 

glh. A glass tube twelve inches long, and one inch in 
dismeter, furnished with a brass cap and stop cock at one 
lAtf/ nnd n ti^t cork at the otbeiv was fiHed with the 

■ TsPijiPtiCi, of OMtjfcfsrlSMat ahont fakr. 

' Vol. XXXIU. — Second S£ri£s. Q hot 
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r* ' • ^ - . • . - 

bol solution. When it was cold, each end ^4%ODfeoe<L 
tod the'crystaiiizaiibti Began iD»taDtgr, tQ.^^o <^^|fe- 

inities, wd proceeded to the middle. 

dtii.^ Same tube ^tled and 900^^ W|j^ fl li^^P^v^A'f 



opposite Electric indiienoei of a voltaic battery , ptl, 50 
pairs of 4-inch plates, the pearly crystalli^tion c^oij^- 
iil^nced at the oegatiye^end^^ and mc^deji sjpwlj ^g.^ 

libn couW &r perceived. jThe plaiina wir^ ^ju|^g(^^t^v^ 

aud e vol vc3 ^oxygen pretty copl<^usly. ? . ; ,^ . - 

pipts. and terminated at each end wuh cyfiiiacieM Jfltfr 
tares of one mco diameter, iias fiJ ed iWith th^ b^t s|Uar 

rated solution. Throu^gh the cork of eacl^ et|d was.p^^^ 
a platina wire. The vessel, after having 'be^Q copk;din 
a bason of cold w^ter to the iftOP9tHtnim.Qf^4&*f ftts 

jecleti to the action of a battery of 60^ pairs of ^-incb 
plates, from the ojipo^itcjl^.^lecirified wires, bH^f^JUffi 
and or—-*-" — — -L-Jf— -iLJ — 1 j mi 




from pure water with the si^me vpTta;^ ^pwejf. Hl^PP,^ 
a saline solution affords a better medium for tl^e popqj^ 
exhibition of this funrla mental electro-chemicai facU thiil 

ivater alune. Aflef^a few secoads^ tu^ P^^Ty *H>'^r!^!Mlr 
pi^ared at tfee* negative e^^^ the veisel^ and,th^ pry%r 
tallization proceeded slowly and steadily^ towards the^|Uf>p 
sitive end, the plane^ of demar^lion betweeii .ihe.Cttlr 
gearing and liquid part beii^ |^rfect]^r«muot|i Bfkd 

Wiidency to sojiciificBtion/iaas observed %% Xb^ 
posuive end, though gas freely fiowf94 from.itt platipa 
Wire during Oie wbole time, tbat tbe p^j^^^-^f ciJ^illUiir 
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On Saline Crystallization. \\5 

zaiicrn wris advancing from the' one*'^xtremfty t the 
olliJer. This intervil was a6ont 15 seconds. : 

10th. The above experiment was repeated with a small 
cylinder with in6ular extremities. The negative wjre 
pTojected irirernall^ oiil^^o^ope half the; len^ih^o^^^^^ 
positive ^ire, ih'orc!er to see w'lietli^r ft wai merely tTfie 
gre^te^ qualility oFhj^rogeri' evolved, or some difreren^,^ 
in the electrical pfopeHies that determined the crvstallU 
zaiion At the negative pole. , Hefe^gain, as before, th^ 
f/^tiXVj appearance bom'mt^nced ai ilie negative exircmity, 
arid proceeded beautifully' tV tke pdsiiive; 

It was impossible now to doubt, tliat there existed 
st)me relation betweep negative or resinous electricity, 
and saline crystallization. 

nth. Iwo glass capsules vvere nien taken. Into eath 
an equal quantity of a tepid solution of pure nitre tfns 
put. They were placed along side of each other, 'an j the 
liquids were connected by a slip of clean filtering paper, 
moistened with pure water. The power of 60 pairs in 
moderate action was applied, through the medium of a 
plaiina wiV^ dipped into the centre of each solution. Iri^ 
ia snort time small Qeecfies were, se^n colleciing, and at- 
l^dilng ihem^selves arouii(f the negative platina vvire, 
^Wiicli Soon increased so as to rfoat through the whole 
mijuid. After a much greater interval a few crystals were 
perceived formitig bh tli^ margin of the liquid ib the po-* 
sirtvely electrified capsule, but hone litar the immersed 
plhtina wire. In equal times the quantity of crystals in 
the ni?ga live capsule was quadruple of that in the posi- 
ti^fc capsule. There was ^ouiid in the former a very 
^ft^ht ejjfcess of alkali, arid in the lattei" of acid, but such 
iaa' lit drditiai-y leTrcurastahces his no influence on the 
friniiation df -erystals:-^^ ''^^^ ^ ^^rr 

Ifilh. A tin flask was filled with the same hot solution,' 

Q2 and 
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ailt^lmvin^ frs mcM^ secbfed wkh^alttp t>f di f W|y r^ 

it was «u^fieretr to "cool.- = It was then placed on ihe top 
pf a deliCfRte condensing electroscope; and the bladdet" 

gbssi^, fity^er^nc^ of the gold 4e^v'«#ict)«i| It^M^ 

serv«lf>y*6ven when both the large and ^mall roiulensing 

plates had been folded back. I am ftot cejtMiit ihai in^ 

this case the liquid bad renained iiiicrv9tMUae4 tiMHimi 
i|iil»aiotf^|lWffoing^4heiM»ddet..v^vI^ 

the experiment, and from the elevation of temperature 
acQoaipanying thg Rpli^jiGeiV'ioi^ i f^a^itfij^W^^^if^W'* 
tain whether ihe experim^ut ,has ii>€«n successfully con- 

ducted, 'a^ci^^i^ttie^ bny ge)l^ ihfeW^c^ Can liliMi^. 
from it ' V; z /"OjI Jb beuUH , , j , 

V^.cfy^iilljz/^tioti ,of ^^lipe vinft^fytao^ 94^y; j^^chaps.bie- 

^jjnployed bjr Natqi;ejn her crystalline forqaations, , 
The .effect of meqhaoical disturb§^|^^.^(de(|e{|Btl^^U& 

Wfi9>yCM«^%l«^ ifiiHi3W«*^4; sjtfiiqifiirifral 

disposition oi p^r ^c^a^ii^^^iijj^ijt^^l^UWl^ iHMr 
nuigr)etisin, StrevK tbf'^vupon a pVine^^n|)^pLre$ei>| i94gn 
DCtic and eleclric forces i^t^ cefuiirdlal^oce from Jt; 

bc,ing Ilb.erJ^t^d i^iQia i|ie iVictiva. of ^^Q ^iffiacie, will, ar- 
range them&elves according lo the laws qfr ihtir rtsptc- 
ijve aui^j^tk.Qf.^U^tfjQ aiu;^l,if^ Jlif w^|er of s^j^ 

Yion, in counteracting 6oliditj^,i^|yjA^V^|^c^.^t)f|,pj|fr 

licle^ to d}^f^t¥^Q3 fb€^on() |he ^pheie of miuual a\t^c» 

lion, Uii ^uobaj>Iy,a;lso it»w;rts their attractiog "polts. 

iJlencc, when afej^gain lu^gi^l-^Jviijl^tVrMl^ ^tM^#<?lr 
•inglimit) by abstracting the water or the repi)lsiys. calo- 
ric^ s,oi&e addtttone) feice is^Aecessslry t6 Revert this liquid 

arrangemeiu 
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qa^y be; coaceived to act, , 

. .Edited at the Royal Institvtion. 

Jd'the present irtat^ef ofir IcrtoiVlt'dgei a^' ttHdecotTipotind*- 
edy and i hare endeavoured Id Ibtl^bd a dassificiitlon 
i^Wbe^aoadogtei.^ '> ^-.^^t-.'-.-'i. v -.t. 

combrtih^g^ith ihiKH<irrt*r1«*^^ dletAlsi they pro^^ 

dikti^ heat and light m » mtjch higher degree than any 
ctihef^kti^ti ^p^)^ '(>^ m«ter/and iietattiretnimy bf therr 
HdjjfpborfM i^^e 'pbk^tji^d t>f ankli^i^btis; cfcneiHical, aird 
eledfH^^ quKlhie*. tlie battle tiiii^ t sfatc^, timt fh«re 
Is a general chain of rcsemblnnce between dIHhe chemi- 
cal agents, and l4iat vfhii^ sui^hiiris^alogoiis to <!hlo- 

* The progress of chemical discovery since that time has 
added new links in the system of analogy, nud modified 
' iome «f the titideiit'^ltiiks. i ^ i^guku". body ioditt^^ 

^ftif^ whilst 

I 
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wMiit It strongly resertbte chlbfine in most tif 'ftt"cM. 
tnical qtialitfes, Is «ti!l ttiore fltlMdgOd^ than 'iWoHii6 to 
9Bl(4iiir I Md id lottM, ^ik(kf,*%fll^M&^^,^ti6A ffiir 
M(h ^i»(MM«ipMd'^iiMlt{«y»l#^^ tthit^s to oilier 

ttaUeg^ilnt fttinilar to the uietMs. With the tf^tali, hfi 
d«d#it ^jFJ be«Afdto be disiinctlj cdBftfe«rtcd by^feWr 
of t4hiiia|iiifift)iob^'«» by unHIo^ to is^ 

a^^b^, boron, anil lilfcon, Appear ih^ links bdV^dlf 
pbo^horua and sulpbuf And tbe tnetal3,iind probably the 

Hydrogen and azote^and alfiftOsl aiane; yet hydrogea 

»^c<?9o?Ww?i witl>.oKyf alk aod^Wofine^ 
and «»>» iMmblet carbon in the proportional quautity; 
jp ,^I»i5k it enters ia^o cooiiHnatjon, and in want of 
altradion for metallie^obitatfee*. BtiorlAe^ probabfyyif, 
itr ConW^be obtained insufct^ lihM jQtni the Whk' 
bel^n oxygen tfnd' chlorine and azote. \_ - . , 
U: GBy Lussac, in an €lafeoi;a4^ p^jifttj.p«^ii«l,ed ^h4t 

th* hUtorrcal nok. attached t9ji^^i^^^ pf ^.'^liifU^^ 
to be pnmed over wilhoul anlmadvcrftpiif. M. pa| " 
ihesc tiofes, that he and M. TbaiATii T 
that chlorme was a •imple body, a|i4 L 
to deftionslrale the nature iodine i^^lji^ 
at oaving had before me the opioioa ll^ cb^rlaeipd ^f^ofi^ 

4irWNM<9 laiH tttaririi^ilo hr mymHi trre labotfr of trnving ac- 
momtraled ili propertiei aad combioations, aoU of ha? iog explaiced 
^ ^^S^^?^'^^ ^ ^fOductt} and I am ia fotietfioii of a 

aletter 
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^wc^d iDaa3i ^WWAtrres^mngfi, and' caIeuktU«i% 
tifOiK % ppmposition of tl)^ Qoai^oiinifto(.eWarite»-««i 

^loyal S^ffiotxt^ «lgd«airom u> shew that tteie i# a 
supoger analogy be,Mv«^n cUIorioe^ iQd4B^.a94i.'9aJ|ihl^ 

tb^ ])H^:f«tti;t)^ 8W«, jmim mi imjfgmj^mii^b^^ 

^f^JUi a Rla»9 witli w^Jp^K I d» Aut admit fbe force 
Qf ihU.rea^iing oq !tlii* 8uJ>j(ec4 ; t.b« bodies^ ta wbicii lie 

fr^m itia tb«ir elQQtjrical relations, and iii4ii<8 cb«nii«al and 

eleqtriqal^iuijre.4;rf,;ftlli4^fr Qjbisr^Cfi^^^ «»d agfe« 

I^Hlri» Iliam t M^ Atep^/ ^ewf tfaaft be bki no daira of ibti 

kiad to make* .r t *• <t m 7r*; :s j i'>id(TT^ft^5 ifir 

With Eef^ect Iq tb#- aa(ai!Q ol^uoric acit^ ftiUa bypothefieal lub^ 
j^t, M. Affi^w, certaiolj Ari|^M)a| ; but he foniM^ hU apial^ 
io consequence of mj views o( ctyjpxii^ei (^Qd l^^ iiiMi^ii>eil^%ll} 
applied the hypothesis before I 6ad aaj conamunication from.M.. 
itmpere, and in my p^t>e^'6ii tae iiilject 1 have doae all the juitiC9 
iMt tftif^hi>ii)tl>o^r^ t&« VlH^f'of tliai itigeDtoii aMdemicuttk 

4llllB|%, who, MM» 1 M im tlie iOplm^ «iW>MrilMl it 

991^1 ecNM^n a^neir ii»Mrt<^ of a. 4^ ^IfOlMtMi'm* 

MMto^ If^k {eyfdr i>f t&Vj^a^en that Wye b^]pub)ube4 iipoa 

i l W M il ti ali Wl^iJIR^hlii^ iil li^droiodic'acid wai ma- 

4lil9i^iteran^'M. '<>^^ early ei^eriinents mad^ 

oAgii^Wf #?tb 'M. tleiiieBt, formed the same opiaioo, and maith 
t^fi^S U, trliisnf^H/ stated to hiro jpy.belief tl|ut it an«^ ao^ 

,»^Hir acid; and that iod^ao waf %f<^!|St^??^W '^"^.^ . 
mittil lefadbni t6 cmorine. 

^«!lofb^KcSf^Traa4actions,i810,lBii. ' 



ltd On ikexdnakgS^ ifOMin 1^ itndicck^pwndtd 

ftrrangefnenUi tbey are decermiped to the positive stir* 
fsee, wlicim •olphur'if fl«pAr*t«'d at tb« negaative 
fiUi$; the coAfMittQcb tHey forbr with mfffatt stromgljf ' 
temble those formed by oxygen ; they are electric, dttd 
ipany of them-solubie in water and possessed of acid pro- 
p«rj^; wlififm* those formed by anlphor are airitim- 
eieeCrioi aad4atolttbl^ ' 

I catntot admit M. Gay Lussac's views on the clasii^ca- 
tibti of the undecoiD posed sob&taocesy nor can I adopt hit 
i4eat'>especHng their properties' at ehbmical agents. He 
cattfldera hydfog^ iift an a/AttfiiBitg principle, aM itt^tif aii 
an aciV^t^'ifgf principle. Thin is an attempt to iiitroditee 
into chemistiy a doctrine of occult qualities, and to refer 
to foqoe myitevio|is\aod inexpltoabk enerjgj what ma»t 
iepead apeo : a- pceaiiar - eorpaseiflar arraogenent. f f 
hydrogen be an albalising principle, it is strange that k 
should iorm some of the strongest acids by uniting to be- 
llies not in tbeflseelfes i^»d ; and if asote be an actdif^nig 
]priiieipie> it is equalfy strange that it should fbrm neiu(^ 
tii6e*tenths of the weight of the volatile aJIrali. It is^fm^ 
possible to infer what will be the qualities ot a cooapouud 
froca the c^naiitigs o^ ,$9as4t^enis ; and if Gi^ 

cachion ought tor h«f» its acid proper^ Aatiaiidied^* ibt 

not increased, as lie has proved them to.be, by cottibi- 
nation wi|h hydrogen. » - • 

; When certain propertjlei^aire found j^f^M^ing to a CMii* 
pottndt we have no right to attribute these properties to 
any of its elements to the ejiclusion of the rest, but they 
must be regarded as a jresiilt^ combiiiatioii. 

When M* <Hj ^^«!^*Me assQawa tltnaC oiji^itn and hydro- 
gen, in the proportions in which tbey form water, are 
passive as elements of .a com^i^ation^ it is a gure asnimp- 
, * Hon, 
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. SubUancftj (md o^Jhe Constitution of^ ^ctdi. 121 

ihm, pind opposed to the whole terkto eff ehemicBl 

Hydrogen witli chlorine Forms a strong acid; oxygejf 
Siitl). j^oii||hafMS .forms a strong <u;id ; and suppoir 
i%fl wat<c.«jpinhtqed.wUh the cofipo«pfl:of phosphorus 
ishjoriney-the mofts ^iitaiti two of the energetic 
known acids: phosphorane does not redden litmus paper, 
hut if it be dissolved io water it becomes a solution bl 
ijll^iatie and ||bM^ .. . \ 

. . .If oxygen and hydrogen, m the proportion in Wnldi 
they form water, are to be considered as passive, as neu- 
^i^iziog each other in all cpmbinations in which they 
fXiit, tben.alfnost all t)ie fegetable acids most he con^ 
sj4ered 4M acids of carhon, whicfa^, though doiitaitiUig 
jnuch less oxygen than carbonic acid, and some of tnem 
jess even than carbonic oxyd. have yet strone acid 
jpowerr. ■ " ■ . ■ r 

f, haye discovered a gaaeow combrnatioii of fo«r pfi- 
l>4Bkrtions ot oxygen and one of clilori'ne, Wtiich has no 
icid properties. M^. Gay Lussac has discovered a com*- 
nd. of two proportions of hydrogen, one of chlorine^ 



' 4^d^six of oxyjjen, whidli has aeid properties; but -hi 
iiHira tius sabstail^ ineiefy as chlorine aciiftffed by 



Cxygen, and neglects the hydrogen, without which he 
allows, however, it cannot exist. He supposes that this 
acid of one prbportioii of chlorine and five of oxjgeil 
exists idrall the hyper^xyni'tifialeBy bntbeiilioes'iicfttllip- 
port his supposition by any proof. The hyper-oxynitr* 
riates are, as I shewed six years ago, composed of one 
proportion of chlorid^f one 6£ a basis, and six of qatygoL 
Wydrpge^; m llff^ (^y'tftsslif s^&bnc acTd; nliay bemii. 
sidered as acting the part of a Imse; ^iiid* Hls'^an iiffpoiv 
tant circumstance in the law of definite proportions, that 
wlicNi <Mie 'iiietolliic or' inflammable basis combines wi^. 
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122 On undtcomj^uHiUd ^ubUances, Sfc» 

' certain proportioiii of a compound, all the others c«iii* 

bioe with the same proportions. 

' M. Gay Lus^ac states, thai if the chloric acid be iioi 
mdmitted as a pure com bi nation of chlorioe and oxygeo^ 
neither can the nitric or salphiiric acids be admitted as 

pure combmatiuns ut oxygen. This is perfecily obvious. 
An acid composed of iive. proportions of oxygep and one 
of nitrogen is altogether hypothetical ; and tl is a stmpk 
statement of facts to aay, that liquid nitric acid is a com- 
pound oF two proportions of hydrogen, one of azote, and 
iix of oxygen; and, as 1 bhewed long ago, the only di^ 
ference between nitre and hyper^oxymwriate of potash is^ 
lhat one contains a proportion of fjsote, and the oih«r ft 
proportion of chJoriiie. 

There are very few of ibe substances which bave been 
always considered as neutral salts, that really contain th^ 
acids and the alkalies from which they are formed* The 
muriates and the fluates must be admitted to ootilaiif neit 
^ther acids nor alkabne bases. Most of the prussiates 
Gay liUssac has lately shewn are iu the same case. Nitric 
and sulphuric acids cannot be procured from the niuatet 
nnd sulpha^s without the intervention of bodies oonlsiB* 
ing hydrogen ; and if nitrate of ammonia were to be 
judged of from the results of its decompositioo^ it musi 
bt regarded as a compound of water and nitrous ojcyd. 

Only those acids which are compounds of oxygen and 
inflammable bases appear to enter into combination with 
the fixed alkalies and alkaline earths without ^Iter^tioOj 
and it is impossible to define the nature of the arrange* 
meot of the elements in* their neutral compoands. The 
phosphate and carbonate of Ume have much less of the 
characters attributed to neutrosaline bodies than calcane 
(mufLaie of lime), and yet this l«st body is not known to 
eoatain eidier acid or ^ilkaiine matter* The chloriodic 

acidi 
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9 

aeid» the photgeaic acid, and the htnary acids contain^ 
ing hydrogen, combine with aminonta whhoat decompo* 

sition, but they appear to be decomposed in acting upon 
the fixed alkalies or alkaline earths; and yet the solid 
8^b»(ancet they form have all the characters which w^e 
formerly regarded as pecnliar to nentral salts consisting 
of acids and alkalies, though they none of them con- 
tato the acid, and only the two first of the series the alka* ' 
lies^ from which they are formed. 

The sohsthntion of analogy for fact is the bane of che-^ 
mical plnlusopliy; the legitimate use of analogy is to 
connect facts together, and to guide to new experiments* 

As I ciDDOt adopt M« Gay Lussac's opinions, so neither 
can I approve of his nomenclature. To call the com- 
pounds of chlorine and iodme, chlornres and iodnres, is 
to place chlorine and iodine in the class of inflammable' 
bodies, and I prefer to these denounnations chlorides, 
and lodes. M. Gay Lussac has called sulphuretted hy- 
drogen, hydrostilphuric acid ; a term which has already 
been applied to sulphuric acid, the oil of vitriol of com- 
merce. Hydro-chloric acid would signify chloric acid 
combined with water, and therefore, according to M. 
Gay Lussac's own views, is more applicable to his chloiic * 
acid than to muriatic acid. 



On preventing Hares and Rabbits from utUtcktHg.iAe ' 

Bark of Trees, 
Bif Mr, Joseph Smball, Gardener, Millbum'Tower. 

from the Tuansactioi«is of the Calbdonian 
HoBTiGOLTURAL Society. 

Wh EN I came to Mr. Liston's service six years ago, 
I found that the yoting apple and pear trees which had 
been previously planted in the garden, were much in- 

K e ^ ' jure J 
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jured by bares and rabbits eating the bark daring t\\<Ef- 
w^tCrseiMin. f endeavotrred to find ont a remedy, and 
Mttep^ Co ibiiik thtc I BteTe^mpktely %tte6ei^ed. It 
if #er7 Viinple, MHl^MeiHfod '^^^ tm4 i 

beg leave to communicate it la you, for the benefit of 
tbe membera of tire society. 

m6^idg%*Sar^, «nd is mlieb #li«!etni sfwiN #oi^ It • 
o^l» « tMh^t^^^iftv^ Wkft geitfly^rbli'llMfi 

stems of ihe trees upwai da, at the fall of the leaf.- Tbl«^* 
may be done once in two years, and will be found effec- 
f iilijr-iof MVMt^^tber- iMrer^di* rmBbhs f rtfili tdocltliij^i 

tnm lt»iioe«ii« Mtin<6 of the* idg^dl^flts^ ivllMir<lib^ 

c6mposition is made, rendiJrt' it unrtecessary for me to- 
say, ibat the trees Are^«6t li^iMvd hf flie ttf>pti^ti<m io^ 
the*ililglil^l«togM<"* ".'vVJ-^^-..^--- :m ? -ri l 

Deacription of u Cmtrijugal Pump, invented by Joh^ 

From Le9 Annales de Chimie bit de PiiYSiguE, ^ 

7h1S {niim|^ MS pfcs^ted tDtbe^Acad«My ^oletms 
at FMm^ aiid'VM;- de R6m1 appor6t«H^MHHlf]rl» • i«|x»ft 
of if. Soppose a pipe open at botir eod^ and "b^ded in 

the middle in a given angle, to have one of its branchea 
plunged to a certain depth below the surface Of 4l>e water 
in a reservoir, while the other brandi rises abdvet llie 
sorfaee m-W4#rMin' hi*if^t ; it i# t^Year^i4vat the WHter-itill 
fill the <if St of thei^e branches, and that it wiJi rise ilk the 
second up to the ievel of the reservoir. ' 

The bettet w conrey ilrt^se tdeas» krt us imiigme that 
these two branches- are beitd&d at right aogles to each 

other, 
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filh^,„miAAh%kA^e branch 9f il^u i^i^ ^ i^m^y^^ 

that ilbe bmded taW Jt- fiwi^iiecl to n vfiKi^iikiiw^ 

aled in the plane of the brauch immersed^ and od lb© 
skie>9t, U» opening, and iHt %jri;^aryi«tf^i>n is giv^ 
it roDod tbis axis; in this case all ^bff:|>«^ti«k)s.;Oi;f4h«^ 
floid/ccmtaiaed HI ibe.fammilalUrmH^ 
in virlue of this rolary motion, be excited biTra-centvlfagal 
forpd; witli t^e weiglit of wiiich ihey wi^ pi ess ihe base 
dJitM^km^.^ vftte? C09tatQ^4«^ Kftfii«abbrMcb 
Ibf lfl^l^otller direction* thf./ig^tt(f*ihe pmm^^^U 
be destroyed by the resistance of the metal of ^e toboisr 
Tbfikiiiater will then rise in the vertical tube above ihe 
tl^fftvit «lf.(be reservoir tq. ibfetl^ght^ wJifCA waigbl 

the weight of the c^ntrifogal force wii^:^i;biAM'%w4i 
pressed. 

, ..We may then imagine, by augmenting or 3ImiQishing 
tb#'!Moatiy of tbia rotary moiiott^^C ttm&yti^^ 1»W «be 
height, CO wbkh tba mmtw y^nM SMt^tkim-wM^ice'^ 
the reservoir, can be increased or diminished.. IV^VCM 
also, that if l^eji^ight of the vertical tube is less than that 
to whicb tbe cenulfagal force of the column immersed is 
capable «f 9^^oy^mJlkfi.m^9iim^^9if^ *bafc:d|e« 
will be a constant Bow of fl aid by the su|»erior apeMre - 
oftb«i.abe, ^od W2cc«^g .^o^^^^ P*^'"^^^**^^ ^iie water of 
tbe waetvoir maybe msed.abe9ri» iis level, and may be 
leoeived into a eUenlar apmit^ fjfoai wbfMe it ifiay be 

laken a* ii is wanted. - : • » ' * • ■. t , 

We ma^ iuppose that the horizontal branch of the 
beaded pipe, instead of being plunged m the fluid and 
moviog in a circular direeuoQy is placed abore tbe sur-* 
fuce of the reservoir/ stiU reimaming in comniuiication, 
with the vertical branch, whuie axis will then become the 

lolary 



1^ BeteripUou ^ u CeiUi^ii^^ Pump. 

rotary axis; if we suppose a vacuum made in tUe pipC'» 
the preHttre of the atbiospbere oo the surface of ibe re- 
servoir will oblige the water to riie into the vertical 
branch, and will fill the bofizontai tube, provided ita 

htight above the reservoir does not exceed thirty-twa 
feet. 

In thjit state, stilt supposing the inacUiQe io notion 
around the vertical asBis of the- ascending tvbe whose 
open end ii. |>liinged in lUc iiimi, it may be conceived, 
that, if the apejiuie of the horizontal branch. should be 
Opened, the centrifugal force would force o«l a certain 
qaanttty of fluid, which would be oonalaittly replaced by 
an equal quantity, which the pressure of the atMosphcre 
would force into tht apparatus. 

It is now, only necessary to find out tiie method of 
making this vacuum; hot it is evident the eame elfiscs 
may be obtained, if we can succeed in placing tlie appa- 
ratus in iljai biiuaiiun, when the vacuum being already 
formed, the pressure of the atmosphere makes the vo* 
lame of water whieh is necessary to fiJJ it rise in the per- 
pendicular tube. 

Mr. Erskine, to whOm l!ie English attribute the inven- 
tion of t'his pump, places a valve to the inferior extremity 
of "ibe vertioal tabe^ which can tmly open npwardtf like 
those in common socking {>amp8 ; he likewise ndds to ifv 
upper part iwo borizonlal arms furnished with luo valves 
which open outwards, and which ai^ applied momenta* 
rily to their apertures by means of springs, while all the 
apparatus is filled, with the assistance of small hbfes 
bored in this arm, and which can be immediately closed 
by means of screw plugs. The apparatus is then put into 
motion, and the water escapes ' from the horifeontal 
brancbtSy wlule the pressnre of the atmosphere fprdng 
the lower vnhre open, by a continual motion replaces the 

water 
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wftler which of er^oirs by a constant iiae up of the at- 
■ceadaat tuhe. The gr^ateit inconvenience which ap- 
pears in this centrifugal pump, arises from the necessity 
of overcomiog tbi? inertia of the cyiiodical suction ptpe^ ^ 
taraiag an itt own axu with considerable velocity^ as * 
well as the friction on the pivots. 

M. Jorge has succeeded paiily in removiiig tlicse in- 
.eonveoieacies by his inveatioo, which consists in making 
the mictioo pipe of the pomp stationary,, and only to pat 
the traasvene revolving branches of the apparatus io 
motion above the pipe; by this means, t^e inertia which 
the moving torce must overcome, is reduced to that part 
of the- JMohioe, which is indispensably necessary to b^ 
put IB motion. The soctioo pipe nay be inclined as oc* - 
casion requires, and may take nnf direction^ or it nay 
be placed \n any local situation where a vertical pipe 
co«ild not be fixed* 

Litt of Patenti for Jtuventiont, ige. 

(Cotttinoed from Page 64.) 

aJoui|,DT80M» of Watford, HcrtrordsUiie; for certain 
apparatus for the cnlture and tiihige t^f land. Dated 
May «6, 1818. 

Charles GreeiNway, of Manchester, Lancashire, 
Cottoa Spinner; for an improyemeat m the operation 
of opening vaw cotton or cotton wool previona to the 
carding and spinning the satne; and by which improve- 
ments such operfttioQ will be facilitated. Dated May £6, 
1818. 

Gbobok Mich all» of St. Austle» Corawall, Builder ; 
for improvenenu in the nethod of opemug and-ebiittidg 

windows or sashes ^ aad also in the ^plieatioo of na- 

chineiy 
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« 

icliiiiery to the opening end illtttting wiadoi^^ ilialterty and 

in other cases where the aforesaid improvemeDU majr be 

.applied. Dated May 06, 1818. 

Hbhkt TatioRy of Kingtton, Surrey, Oeotleman ; 

.for improvemenU on macliines or apparatua for catebin^ 
and destrojiug rau aud other vermin. Dated May 26^ 
1818. . ' • ' 

Tbomas Homvbat, of the Hyde, Kinfare, Stafford- 
ahire, Iroo-maater; for a new kind of bobbin or bobbina 
oted in spinning and other manufactories. Dated May . 
£8, 1818. 

William LxtTU, of the Cammerciai Road, Mid- 
deiex, .Ex^gineer; for a method of cnciMog and pro- 
jecting light produced by hmpk Of otber meana. lotted 

June 2, 1818. ' 

GxoBGa ATKiNfoxf, of Leeds, Yorkshire, Canvas- 
naiinfacturer ; for a combtnation of matertais to prododS 
M ariide leteaibliag bMnbaaeeo. Dated Joae 181S. 

William Eaton, of Wiln Mills, Derbyshire, Cotton- 
spinner; for improveoaents io certain paria of the mar 
chlnery employed in ibm r6wm§ and apinning of cotton 
and wool* Dated June UB, 

KoBimT WiwcH, of Shoe-kney London, Pk'intera^ 
Carpenter and Press-maker, and RiCRARO HoLl>EN,of 
Stafford- street, St. Mary-le-bone, MiddlesexiGeotleiiian; 
for machinery to communtcaie* motion and power to 
rlout otber tBacbtoery which #4^niret reciprocating or 
aUeiuaiing motion. Dated June 18, 1813. 

.1 , ^ J ^ 
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No. gXCV. SJ3COND series; ' August 18J8. 

^^cificu^on of the Fq^mt grunted to Joshua Rout- 
.LeoGE^ of Boltom-h'-ljioors, in (k^ Oimty of Jjmeasier, 
' , JSngineer ; for an Tn^robmint or tmprotements 
the Ro{afy iSUam JEngmi, . \ .\ - > 

Dated Febrnary 1818. 
-With a Plate.. 

all to; whom- tbef^ preseats shall come, &c. 
Now KNOW YB, -that'* ID cpmidiapce with the said pro-. 
'VISA*,- I -ihe aaid' Joshua Rootledgejdo hereby declare that 
.my sard invention is fe]l|r described and ascertained by 
- the ' dlawiags in the margin of these preseots^ aod the 
foHbtvilig^deacriptioii tliereof ; .that is to ray: Fig. 1 
(i^aie V.) exhibits « front view of the engine, with one 
of its eods taken oti to shew its internal parts. A A A A, 
is a wide short cylinder of east-iroD^ brass, or any other 
suitable material, to be bored \^ tro^ qn the inside, and 
to-be made of any dimensions according to the power re- 
quired. ^ bhb is an arm or lever, atisueiiiig the same 
^purpose as a piston in other engines, and is propelled 
forward by the steam in a circular direction, tar&ing 
'iit>on its axis as a centre. Two arms or levers may be 
applied as occasion may require j C is the steam stop, 
Vol. XXXIII. — Sscomd Series. S and 
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and IB to |>reveot the steam from escaping towards the 

side C, until the arm or arms, lever or levers^ has or 
have made an entire revolution; D is a square box or 
chamber (cast upon the cylinder) where the steam stop C 
is deposited duriog the time that the poikit B 6 of the 
arm or lever is passing by; G is the steam-pipe. coming 
from the boiler which admits the steam into ihe engine, 
and H is the exhaRS(iag pip^ji bjf wbicb the steam .pa$se8 
off into the condenserj or into the open air« as will he 
hereafter explained ; 1 1 1 1 is a groove or recess, where 
packing of hemp, metals, or any other proper and suit- 
able materkil or materiaisy is or are to be introduced, in 
. order lo render tbe arm or. lever steam tight ; P shews a 
recess Ibr the same purpose in the steam stop G; E £ is 
a strong foot or bracket, cast upon the cylinder, by which 
it is iirmiy fixed 4)0 w a i«pon fx strong fouodatioD, either 
of masonry, framing of wood, casuiron^ or a combina- 
tion of any op. alt of them. Fig. 9 exhibits a section' 
across the engine at a a, ih^ same letters referring to the 
^api^. things; i^ likewise shews the two ends LL, with 
the^r nuf&^g box^es KK, the manner tJbey ar^ fttM 
into the cylinder; Ht eeee, a groove or rabbet is bored 
or made to a convenient depth to receive the two ends 
Ji L> whi^b are to be tru^. turned or formed to fit the 
jA)fbe( and tb^ joint on each side if to be made ^ir 
light by two circnlar rings, sections of which are shewn 
at dddd* Upon the shaft or centre a fly-wheel is to 
be fixed, and at N N two necks or jurnals are to be made 
to sfi&t upon two strong standards or bearings to be firmly . 
Aaten^ down, to tl^e aaip^ fpnndatioa as^ the foot or 
hracl^t E E. The machinery to be moved by the engine 
msjf be attached to either or both ends of the shaft ft 
af may 1^ foutid cUs^able. Fig. 3 exhibits a face, or 
liroQt vieijr of the stea^n atop Cy^she^iog the reeesji PPP 

on 
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oil three sides where the packing U put in to mak^ it 
steam-tight, and O is the Centre ob which , it turtts in 
going up into the chamber D. Fig. 4 ezhfbito a tfectioti 
of the chamber D, shewing the situaiion of the *top C, 
when turned up, where it forms a part of the periphery 
of the cylinder A A A A. 

The operation of the eiigide U ai fdlfows : «tippoife^ ib^ 
iteam-ttop C and the lever B 5 A ft to be properly padted 
in the situation represented by the drawing, so that the^ 
steam cannot escape past either one or the other, it will 
be evident that if the steafti is admitted through the pipt 
G into the space the lever Hhhh will be prop^lM 
forward towards C through the space Q, until the slop- 
ing part B comes in contact with the lower point of the 
kieam-stop which will then turd upon a tte*iki*tigln 
joint or centre O, and rise n'p into the box o^ ch^iitfber 
t) until the lever 'B bbb has passed by ; the pressure of 
the steam then compels the stop C to follow the lever 
down the inclined plane until it d6m(fes iiito its fo^iner 
ireiting place, where it remains stationary upon the cjr- 

Ifhdrical part of the lever, as seen in the drawing Fig. 1, 
until again raised by the sloping part B as before. Dar* 
iilg thie time that the point Bb h passing the steam stop 
Cf the steam that had last' carried the lever roond^ UkM$ 
its escape through the pipC H, either into the open air or 
into a condenser^ and new steam is again instantly ad- 
ibitted, and so on continually. When the engine is co»> 
Utrtlcted i^ith'only one arm dir lever, there is about , one* 
tent% of the circle or rev^lVitlon where the steam hat Ad 
power; the motion of the engine is then kept up by the 
velocity already given to the fly-wheel, but when two 
iem &t leverif are used, which will mostly be the Mli, 
especially in lirge ^n^ines, then the sUeaib Is iiM#e foaCt 
with equal force through the whole of the revolution. 

S 2 I pur- 
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I purpose to use iiij invention either as a coiidenshig 
eog^e^ with a c^nd^nfter a^d air or discharging pump, 
or as a high prwoce.eDgiDe without a condeoBer or dis- 
-ofaarging pump^ working entirely by the high pressure of 
the steam without the aid of vacuum; when 1 make use 
of it as a high pressure engine, no other apparatus is iie> 
C9fS8ry.than;W(^tiff> represented ip the drawings Jn the 
margin hereof, exceytpg a By-wheel and a strong foun- 
dation for the engine to rest upon ; in this case the steam 
is discharged into the open air or into a cistern ot* water, 
lo,heat:it fur t,be si^>p)j,. of . the boiler, or for any other 
purpose ,w)^re }ao% wal/Qr o^^jr he required. When it is 
cpnstrnctsd for a copden^ng engine, another pipe is to be 
joined lo the pipe to connect the cylinder AAA A 
with the condensing yessel in, the, usual way ; but the air or 
discharging pump i constraet in the same form &nd on the 
same principle as the engine, only with this differenoe, 
that tlie receiving pipe in the engine becomes the dis- 
charging, pipe in ^e pump, , and. the di^schargiug pipe in 
Xhf engine is made the receiviiig or, suction pjpe.ip the 
pump^and is turned in a contrary dtreptton to the engine. 

I purpose also to make use of this my invention for 
the ordioavy, purposes of piimping for which pumps of 
the common, conftruetion are applicable; and what 1 
chum as my invention particularly, is the arms or levers, 
the steam stop, and the way and manner [ make use of 
them as a steam engine and pump^ as above described 
and ascertained by the drawings in th^ margin of ^tbese 
presents; Ipijut the, form of theos may be varied as may be 
found convenient. And I do further declare that this 
my invention as a steam engine, is applicable to aU the 
purposes of giving motion , to machinery by means of its 
centre or. axis, wherev:cr such power may he required. 
Ju witness wbereof, %Qf 

Specification 
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Sjjecificaiion of the Puienl granted to Antho^^y Hill, 
.. of Plifmouth Iron Works, in the County of Glamorgan, 
Iron Mmt^.;far certain ImpravemmtB in the Smelting 
and Working of Iron. Dated July 1814. 

To all to whom the»e presents shall come, Kc, 
Now KNOW TB, that in coinpHatice with the said proviso, 

I the said Anthony Hill do hereby declare, that the na- 
ture of my sai^ invetuioa, and manuer peitorming 
the same, are fully described and ascertained in ipan* " 
ner following; that is to say: My said Impvovementa 
do consist in the manipulations, processes, and means 
hereinafter described and set forth, and by wiucii the 
iron contained in the several sorts of slags or cinders 
.produced in or obtained from the refinery fornacei the 
puddling furnace, and the billing or re-heating furnace, 
and which are produced in consequence of, or by, or 
during the operations of rolling, oi by any ireaiment to 
which the crude or; pig-iron of the blast /urnace may be 
or is nsnally subjected^ in' order to improve or ' alter the 
quality of the same, is by smelting and woiking, made 
into or brought into the ^ate of bar-iron, whether only 
,one of thQ said several sorts of slags or cinders be usedi 
or whether all the said sorts nf the said slags or cinders, 
or any of the said several soils of them, be mixed toge- 
ther and used, or whether all the said sorts of the said 
slags or cinders, or any one or more of the said sorts of 
them b^ compounded with iron stones^ or iron ores, or 
with both of them ; whether all the said several com- 
pounds be used together, or whether only one or more ot 
the said seteral compounds be used, or whether»oiy one 
of the several sorts -of crude or pig-iron obtpuned from 
the said slags vr cinders, or the aforesaid mixtures of 

them 
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them be used; or whether all or any of tbe^satd several 
ftom of erode or pig-iron be mixed and ssed together; 
or whether they or any one or more of them he mixed 
with one or more sort or sorts of any other crude or pig- 
iroQ and used^ or whether only one of the several sorts of 
crude or pig-iron obtained from aU^ or anji or either of 
the said compoandt df the said slags or cinders, with 

iron stones of ores, be used ; or vvhelliei- all or any of the 
said last mentioned several sorts of crude or pig-iron be 
mixed and used tocher ; or whether they or any one of 
fUdre of them be mixed with an y one or more sort or 

sorts of any other crude or pi'^-iron, and used ; or whether 
all, or any, or either of the aforesaid sorts of crude or 
pig-irOB' be compoOBrdedi and nsed with refined metal 
obtained from the said slags or cinders, or from the said 
mixtures thereof, or from the said compoands of the 
said slags or cinders with iron stones and ores^ or with 
the refined metal or any other iron; or whether only <)ne 
df the se?end sorts of refined metal obtained fkmi thh 
said slags or cinders, or from the said mixtures there^f^ 
or from the said last-mentioned compounds, be used ; or 
whether all or any of the said last^mentioned refined mis* 
tab be mixed and nsed together ; of whetlier amy,, or My ' 
one or more of them be mixetf wf tb 8ny one or more sort 
or sorts of refined metal, or any other iron, and used ; or 
whether only one of the several sorts of paddled iron ob^ 
tained from the said sla^ ot cinders, or from the said 
mixtures thereof, or fVom the said last-mentioned com-^ 
pounds, be used;, or whether all or any of the said 
last-mentioned puddled irons be mixed and used to^ 
gether ; or whether they of any one or more of theeir be 
Hiixed with any one or more sort or sorts of ai^' other 

puddled iron, and used. And that my said improvements 
do further consist in tiie use and appiioation of iime to 

iron 
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iron subsequently to the operations of the blast furnace, ^ 
whiereby that quality ia iroo from which the iroo is CAlied 
"fdd sfaori," boweveri and friHii wbaleter sohtunoe 
■uch iron be obtained, ii sufficieBtly prevented or reoM- 
diecl, and by which such iron is rendered more tough 
when cold. Aod 1 do further declarei that in the said 
soBwltiog and working i do use a raixtnre of lime or ItiuK 
•toney a«d of the sobslaiice in which the iron atones are 

generally t'ound, and which is known in South Wales by , 
the aame,ot mine rubbish, whether raw or calcined, con- 
sisiijig by weight of about six parta of good limeatone to 
fife parts of raw mine rabbiab» which said mixture I do 
apply together with the other materials operated upon in 
th^e. blast fur aace for the purpose of produciog a fusible 
> eioder ; and that the prpportious of the said, limesuwie 
and mine rubbish composing the said mixture may be 
varied, without materially impairing the beneficial effects 
thereof. And that in smelting and working by the usual 
workiQg of the blast furnace, all or any or either of the 
sKtd sorts of the said slags or cinders, or the aforesaid* 
mtxtnrep of them, or all, or any,, or either of the said 
compounds thereof with iron stones or ores, when such 
slags or cicidersi or compounds iast-mentioned, are known 
bjr assay or otherwise, io be capable of aiibcding crudie 
or pig-ifon to the amount of fifty per cent, or thereabouts 
by weight; I do, in order to make one charge, lake and 
use eighteen ci4bic feet by measure, or about four hun- 
dred and fifty pounds by weighty of coke ; aod from three 
hnadred pounds to four bundred and twenty pounds of 
the said slags or cinders, oi the said Jast-meniioncd niix- 
tajTQS or compounds ; and from seventy pounds to ninety- 
fi^re pounds, of the said rair nine inbbish i and from one 
b«o4red and eighty pounds to two hundred and forty ' 
pounds of the ^id limestone^ or from one hundred and . 

ten 
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len pounds to one hundred and loriy-five pounds of lime; 
whtcli charge £ do rej^eat according to the usual oiaiiner 
oP€liiDg>nd w^rkiog'tlie bFat t furnace ; btit, thai iR^eh^ ^ 
the said slajjs or cinders, or the ^aid* last- metitioBed -mix- 
Vijjes or compounds, which are known by assay or otlier- 
wiift UO co»tam. respectively either more or iess tha^ 
it^y fUft eint. by weight of crude or pig-iron, Are i«qi)ired 
OG be smehedi aiid worked by the »jnial working of the . 
blast furnace, it will be necessary, in ujd^r to produce 
jeb^ lie^t effect, th&t the quantity and proportions thereof, 
aiid .;of the limestone and; raw mine rubbish to be liiafie 
use of in the charge as afores;iid, should be vafied ; aii4 
tb^t a general rule oF practic e to adopted and fol- 
teWfed,t Weclare that I da^iix aii,r q( ^y^i 91 ^Uher of the 
sMitor^ of this aaid slugs, or f:iod«r|t wttir raw tnioe ri^ 
bish if required, or I 66 mix all, or any, or eitW of the 
said last-meiuioned coaipouiula with raw inine rubbish if 
requf^Fed^ li^lij the crude or pig-iron contained in either 

stt^h aggi>egate mixtures * shall adnount to ab^int forty 
./ier d^., dr^iSss than ^forty per cent if s6 ; wished ; and 
then in order to coiiatiiuie a charge, I do take from 
either or both of such aggregate mixtures, from three 
hnndred^nd fifty pouwl^. t^ huadfe4 an d^fifty pounds 
in- the whole, atkl eighteen cubic feet by measnrey or 
a[)i.)ut lour hundred aiid lifty potiads by weight of coke; 
and I do flux the whole by adding si-x parts by weight of . 
Ihnestoiie for^very ^ye of such pa^ta. of: the iraw nii^^ 
I'tthfoiah, as fliay>liaye heed nsc^ , hnr^thl^ pttrposb'llbl h^- 
ioro-uieuuotied ; and I do add SO much more lime or 
lim^&tone as raray be known by assay, or otherwise to be 
re^ired't4f produce a fdsihle cinder; and farther^ that it. 
nrllMle Advileable td r^dee the jaid sJa^^ or oioders^ '^or 
the baid mixtures of the said slags or cinders, or the said 
compounds of the said slags or ciaders, with ibe said 

* ' iron 
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rybbisU atoresald, previous to their being put into ibe 
lamfip^ to liboul tbe size ftt which maierials arQ 
eQii9«l0fliljr»«8fl i» the UaH fttra»c«; mmI fortlmy 
4flHV off i^iNli Hue blMt fiurnact the crmfe or pig-iei» 
afforded by the said slags or cinders, or by th^ said last-* 
iB^iiooed mixtures or compounds; and i do make the 
' lt)rffi>l soru of «iu<l« or pig-ifon obtaiMii from iho aaUi 
flpf^ AT cipdtn^ or fffdm tbe toid loit^ooiiMod wsimi 

or Gompouods, into barfiron, by puddling, re-heating, an<l 
roiUpgj cQPipretsing or haoimeriogy or refilling, pud* 
fUiQg* rf-keiolqig ood fioUaofp 0ila|irariaag gv.b«MiMrtag» 
wbeibor only ooc of flM loii ievoiol mta of om^ or 
fif>ifoo-b« vatd, or whfl4ier all^ or nmf of file wnd 
ral sorts of crude or pig-iron be mixed and used together, 
or vvbeiiiiiy ijbejr 9i my one or mo^^ oi tbcm be mixoil 
wiiii aHf 000 or iioie ml or aoita of muff inher cMe or 
|Hf-irOo uui mmAf or wbither oil oi any, or eiiber of tbo 
aforesaid sorts of crude or pig-iron be compounded, and 
•psed with refiued m^tai obtained from said slags or 
ci|l4iil» or froib ibo Mid wiitliiMis tlwfoofi ^or fr^oi tiio 
^d 'aoiO|KNmd» of ibo wid o)ags ix ^iodtri, »itb inm 
fitpues or ores, or with refiued metal of any other iron, 
abd used, or whether only one of the se? eral sorts of re-, 
teod ffOlai obtoiood frooi ^ oud abga or doder^ or 
jhmm |bo ooid mmmo tiMreof, or from the laid laat- 
. mentioned corapoood^, be used, or whether all or any of 
the fl^aid last- mentioned refined metals be mtJted and used 
toffiher ; or wbefther ib^ or ooj ooe or moM •of tbem 
^fomd with eojr ooe or «M»re iort or aortr of lo&oed 
notol from etiy olber iron, and aaed ; or whether only 
ooe of the several sorts of puddled iron obtained from 
th« aatd slags or cui4fic»» or from the aaid mixiurjsa 
Vol. XXXUL— Second Srhi&s. T thereol^ 



tk«li«Qr, for^fffom^ Ifber said laat -raentiotWjd compounds, htf 

.0Im( MfOMP^aiNt* <«r<f^ca roC^iottjK i^li^rfptldllM i Pon» and 

osetL Ami I do Twit her declare thai L have discover^ 
t^.ihe^4^diiioii of lime of Uniestont^ tfimiher »uhii|#i 

iuiiicienlly prevent or remedy thai equality in iron itom 
^iuuU \ih&M9in i» called cM shorr, and wiU rrndnnnniiti 

;>ttkme may have been ubiainccl, be expected to prove 
4^aid^Aioi t, add a |Hwriiooiit>iitiie pibiH»e*tone, or oLiiie 

giiltttod>by)ii)MbfqtmHl9i»#Qf>4^^ Imi^iO'lie %pmm0iil4^tiiff 

iftivd'h^ythie''S3f9^i^^iof< iron wished to be produced ; and 

iui.iiifci, thai liie baid hme or huiestone, or 0!tii£r«atbre- 

fidaoa^tandl'pMfantb iberiifMftfMifoitain or»>ooining 

into nature ; wlieihcr ilie same be add^d lu ihe ntoh while 
vkus in the rebntog^iuciuias s^irtUA^liMa |>t9lditll§iwMMH» 
or ki boib of tlieaiy' Of previous t6 . the ^id iim^-lNllli^ 
pttt into eiiher of the said r«tiMtce8| and fVii^her, ihm l 

t\() in pit'fejcncc add tjuick-linic instead of laivestofl6,'<i£^r' 
tliesaid other siibsiaoce« (euher ol wUicl» aaio %tta»lkj^ 
. whenspeverimd hodrsoever sotiaed, sksij he'e<m%U kin i M f y ' 
varied) lo ihe iron m lite refinery Itirnacie And iii t^ pttd- 
(liing i'urnaco. And I do furliier declaie that 1 tlogreatlv 
prclex to mix or add in ti)e reHnery furnace aboui from 
one-fourth to ooe-tiiird by weight of the eruffei^rpig- 

V iron, 
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won, i»4ik9lijbftsi'bceo«btftii»Ml fVom tlieiiigior eittdkfty 

witli three-foiii ihs or tu'o-thirds of ihe crude or pig-iron 
wbie^ haft been^ obtained irom 4roi^ stontt. And I 

in the proporiion of i'rom one-hinUviU lo ode-foriielh 
^wi of th^ whole weight oi th€ crude or pig->iroiv iii- 

irfl^<^*¥<0d»IUri^ ^iWllgy y><l#^^>d»<>T pig- 
iron US it is thrown from the refinerv fire, and the re- 
knmad&f^iiXim liine to litite iiurin::: ihc course of the re- 

i|i|lM||ivviP#P ikfu^^t9oefliiiik/ti»r en- 

^ngeriiliMeppirig u(> iifii#lc» fof mice's o^ail.i do*ailta 

' declare, I bat in the puddlinix turnnce \ fui ihemcid lime 
in ihe pMp^4H»t|' of from one<'liandrechii p<Mti to otie- 

^ prevent its being carried off by the draft of tile 6|rnnce.> 
:^ And I'do ap^ly the same in the cuutae of that- part jof 

1 eavne eball be ImibaM^stiisKiHiJwttii^iifTd'fniamcly . 

p^sed lUrougiig th^ iron by tb&iiKUii^ operuiiuiis «f .j^uf|r 
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for a Machine or j4pparatiis, or a vew MHhnd or M49, 
iJuHii jaJ pr^pUHng / e5i<f/«, Bo&U, Burg^ and Raftt of 

N^ir CM^HV Ti(/4lHft<4*^clMdipli«lcvt«kli <lhei«M^^iw^ 

viso, I the said^Benjamitii SmytHe (fo^hereby dec^Hre diat 
oil' said inveinioB*40^<lfs;Mied m^AiMinef 'follawing^ 4in^ 
hf^ Ibe- dralmg hpiim^iptmmaBBA^mM ^tbe^'telflmm 
thcfiHo^; t!lMiti»i0 9b)p^: Iiribtf^ first lyfarte m y f wk t ItWeit* 
tiott is established upon a mathemafical theorem, wbieb 
may be camff^hefldecl in the ^blk>wing words, mz, ki 
three equal craokt'm '€lanmM'horiMMl"plim<y*w*^^ 

each upon iu tespectrve centre' in'«tlie<^Htne plane^^ with 
ooeaed the same uniiWni Teii>city and iaahe same di-> 
recci6ii;}4nth regiutl' to^^to fowtv of ^^cnlaki;«Mfce^ 
silDMMl, «M any pattf Wa|^ 4akdm aantha iim beildpiar 
extremity 1^ tW isiddfo cnmkV iiimI m fight iiiiie dram* 
from that point parallel to a line &i}ppos€d to join the 
centrca of tlie cranks, luittl ttineeta the outer extrenity: 
Of beiNt of tbe otiwf two''-9ra«irr| 4b<n I layjtiieriglht 
io drawn^*trtll «be equal' and-cebntkiar'eqoel' ta^dve* 
line of diMance durinij; the whole of every revolution so 
made. This-Jme in the machine X call the connecUnj^ 
rod>t tlia idaMiMtratiar pmnmpkB of the fopegamg 'IImo*' 
toavttaRetitiy axphaoed^by the oaoesad rdkMingg, 
aitd ib€ references thereto, to eoabk any ioieliigent en^ 
' . gineer. 
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«^'necr, shipwright, or mechanic to construct my ai^a- 
ralut ff>r prnpeiUng veJS€(J%:>«il€i to %he 9^^m(iii(i^ 

Hrt tJ»^iam>iexcd drawiW^iApig. l , u a , d d , w \\\^ mxlA^ 
die impeliing eraalss, i^bfoh are put in luolioa by 'the 
iipur.wbeei A; when these iM i O ii t a w m iitnnj 
l^riillivotloQ ctKtUMc^ li9dllimlM»jft^^ M to bring 
Vkfr =tb«f crankt fepmenied^at a a into a vertical 
position, !>tp other etifl oi ilie same cranks, as at dM^. will 
be do^^ an 4he wate^rssvrh I'ianhiniMrijingr miifliiu lbi 
<i iiy iiiiii liiik, >iyiiwwiiiii|fiiilit(ab»rftU>y raiM^ %fm(^ 

0*1 bulb liie sides of the vespel, preserving at llie same 
ttmey by; mentis liie eoiinertit^.roitB^ fgy^ar loMtorj^ 
fm^U m m ^vk ^irtiMt^iHpidiiMb t^^mtiutMlkmvmikf's 

lidn rtf^ifessel is impelled throui^h ihc water, eiiiier by 
sreaui' engiues or any other iinpelliiit?; force. !• i-i-'- '* ■•^■*.' 

F^gW^ltMavded j44iitsUeiK t 

^Mi^fiMii'il^EiM'Nn^ «t«8 tame effect' 

withQUl lakiiii; up so niuc.l> kngiUon tiie^outsifie. ci^ the , 
vsessl?],' a convenience i«bi«;ii witi be ^^^ipvmiukT ftdvaiH<' 
lMpi!iT|iiii|.til|^eii, MiicliiAiiMiiMic^qMettal 9»u^w> 
I V ^bdtl totttrfpMmmhea <lh4yi Immr ^wmmhm»mu^^\ 
plane; yd by raibing or lowering tlie mid^lle crii:ik 
isi^4 i> abuve un»bek)vrtJJift«iii)«{>IaA&.of vthe'OiUi^/iwa 

iifeitwo drflereiit titet)tt>cfar of-ifcsiD^ cnt conoecttDg' the^wo^ 
outer cranks wj tip the three smtAl inner ^ or outer cranky ; 
th^iotoa lOn^iche'iMMide of ^h^^eawit iiftliicl^^MSim&fti kie m 

- . ' ef 
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o^ having both ulw sici^s of ihe vci»8el to perforate in tmm 

with the two otiiside m^U^cm tUm^ iimMM j^tlCf uTiMi^ 

at there is i>o need for more than the middle shfij't or con- 
oeoting part of ihe craak going across the ves3f 1» anci 

AUhonsrh there are two difjenmt plans or methods ■'df'^ft^ 
fAtiging the cranks i<i ihi« figure, it is ^lili lo be uiider- 

4MMI l*«n'^«<ii^^W'«l»«^^^«^ Mifci^dli^ 

used, the miide^ci«tUt#4tP<hetl^^ 
away, and tlwi midUie . part <!rf we*el*shaft continued 
4lMi^||lL»teth'#idM'4|adlKi'08i the middle of the vet^^i to 
the MMai eranki on Ae WiMW the i i nltf Wl ii iti, 

RHist also be 'taken away in like manner, and the two 
cfanks cooUauedaito^ri the^es^el as ai c c^^ fig. 2« As 

^hem, the above explanation ^ifl l»5iti«^«*#^«'W^*-«^^ 
. 'S^^Fig. 3 is an eievatiou of a single coniiectmg rod ^viih 
>tliMlBi|tt AMli*^ ^<ia ll%H Mictt'ttie fastened to each 

An horiz#M«1'piifcitiiiiP'«i»ll^ikt#»« ^v^esidi^if ^li#d«fr^i^^WI 

thereby raise ihc [>;uld!es more eiTeetually uuL of Uie 
WAtary^myvvded they ^ re not suificiently so when botii 

hliewn the way the double connecting rods 2 on each of 
the cranlss may be fixed ULith the paddies t, beiveeii each 
of ilM"00«i«dtiiij|« #oA tijpcki die. tmak^-^iikX'\^hM 
^mrn lM« m»t)f to ah«« ibft| i«o ooaDcefin^ roAi'ippM 

' onci 
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Jbr p tsf fM ig Femtk^ ^SdiaU, Bt^; iS4. MS 

ooe cranic majr be used \ but I by tip oieans ooniiiief 

iMfr likh the |MKld(es ; in aU o(bef fl»|M0tt t fwfi^rith* 

connecting io4 jb'^. ^ or jsooi^ elh^ «|MNI ft ^kaynf-pUft 

,:4j,^.,4t«nd 4 «r« ihe sidfl amI iwflf^oiHtli^wviift 
lltf^rndflilet. If lib tMr bolM a|^U||»|l«|^^4«Himi46' 

the connecting .ofi, and hinges eeee on the back and 
ifij^ide, lu wjiiuii the sia^s.^ a a are ^Jibed, ior tii^e |)lif^ 

and bushesi and ^ other ih^og»)H^reto belonging, mi^ 

J. construct my apparatus iu ihe €oHowifig tnannery vit, 
ijist^^.^f two oraaki^.bfQibi beftt^mA9,iiQiiaQSit^ 

as represented in Fig. 1> propelled or carried ^ound by 

the paddles atul connecting rod^ so as to ttijrn any wbee1> 
:frank|,,^^k^lf1lW^U>hillery tbat can be fixed- Ofi on the 
jPliiM^,#|(|iiik; w Mfti Md ihfccilijr giTii% mcIi vImI, 
^4?caqit^ &CU 8tc. ft Tftvolution, safirie the oomkhi .Waltr 

wheel. Thest^ cranks have four bends on each; these 
i4p994l<^.vcr£M)^ ai^e at right aogles with each^pihsr, so 
^dH^^P^orniMi set cqjoatlstuig, ro^l* j^hattwyi wver the 
.jpurpqseiof^ wat«r wheel liUh taH^wfm <y<|>addk»; each 
;of these connecting rods is fixed upotl the cranks in the 

sftiiie .irAy f s ;they are in Fig. 1 of the boat, with oniy 
diff<9rfS|^;er•5N^ m,iii;wh[eel h.a» fiMif ponoecting 

r<Mbi«l?iGh/f Yo^y^|>arf^ol to eMb»oth^r,HpQn eKcb cc^iik, ' 
■ , and 
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aod each reinaioiog during every such revolution in iis 
obvu courn^ or chaoneJ, turuiug in^ciiiDeij a» tuay. 
^liUMcbed to ir Jjjj||j] ;pj|tip;jyiai|if'fli"in>t r^Jinl' 
low fUtt of. i^j^|pfytii|;ti^ 

g»l>r f#l4rtk>«>^ Wl iii h aw i iftii i fiMil the boat we 

earned louiul by .-<i 'ani or any oitii'r uicchttHieaJ Hgenf^ 
so as. to.^^pei ihe/Hjsm^^ iluou-^li ilierwaier. T>i«o cr:inki 
1^ b<iM«p«f«l otiief , ttyf i faW 

anj Qilier anL^itt, may be uncd tur propeliiag lar^e VjCa^ 

peiled^ c f lhef< liy -st^rtiU"^t»r*>oHii»r power a^tMig upoii hkm 
iixmikb, an io ioice iLc paddles upon ibe ctcHiks and 
coiu^ei^ roda loio «|iA««im4 Ul» water in pmm^lmg 

i^^^Ltt£;t%e p0d4)e% so aa lifai ivn iliercraaitt^iiMliaabci' 



The Pateiiiee hegsi leave lo observe thai tkwJtt- 
v«iUioii. in particularly ^^afffiA^ii^ f^^^MmA Msm 
. |MiiD|ipj for ^'hich Ue is yow.ostiigit. , 



... * ✓ 
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IIkto>y of Dr. Brewster's KaUidoscope, with Remark^ 
on Us suppMd Resembiance to other ComUHatiom of 
Plain Mirrors. » , . w/: 



CommmkiMti i^ Mr.9ATR%, Optician. » ' 

N the jrear 1814, when Dr. Brewsier wti^'er^gdl 
ID experimetiU m ihe pofftHv&riM^^f n^Ht'^'^tfe- 
emive reflctetbnr lietv^OK pfcfc«f ^ ghi^s, flitch ^ifVAQ 

published in the Philosophiual Trartsactiohr fbr 18f*r^ 
and honoured hy- the HoyiU Sockty of LotttNSn H^hh 
the Copley McM,.^ i«tedtilV»^4i^M^"tir*«dyfa#'^^ 
Hnsiiti^ to wlMiiAi«i9(9ifi«ilH««b»#4c^Xlft^ 
tfie df^nlar nrrangemeftt'^f the imnge^ of h c^fth^le round 
a centre, or the muhiplicaiion of ihe sectors formed by 
the eztremttiet of the j^Hin plkHes.' id fepemi%/ttt d 
•nbieqiicnt period^ thcr expeHofenffl bt W/fWbt oh the 
actton of fluids upon light, Drj BreWsier jjbiccd t he fluids 
in a liough formed by two platetf of glass cemented to- 
gether at an angle. The eye being necessarily placed at 
one end, tome of the oo iiiet n which had been pressed 
through between the plates appeared to be arrangH into 
a regular figure. Tl»e symmefry of this figure being 
^erjr riemarkabiey Dr/ Brefinii^r set himself lo^itivestigate 
the cause of the phenomehoif, and in doing this he dls* 
covtred the leading principles of the kaleidoscope. He 
found that in order to produce perfectly beautiful and 
symuietiicai forms iliree conditions were necessary. 

1. That the reflectors should be placed at an angle, 
which was an even or an odd aliquot part of a uirc ley 
when the object was regular, and" wholly included in the 
Bpertoce; or the even aliquot part of a circle when the 
object was irregular. 

Vol. XXXUL-^SecoNf> Seri b«. 0 That 
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146 Uktofy qf Dr. Brem(erU Kaleidoscope, Sfc. 

2. That out of Ht) infinite number of posiiions for the 
objfct both wilhin witlioDi 'rlie reflectors, there was 
o«/y 'o«^ position ttWrlJ >*fa:t>Jytai»^^ ^bonfd be 61*- 

the ends of the reflectors. ' ^ '^'^^ i . . . - 

' s/tliat <iut 'of atl itoftnhe number of positions f«r the 
cyi, ' tWre irks bWi irtii>^ theiyoftinetrjr perfeU^ ^ 
namely, as neaVlirp!6liftlA'*J^lfre''tftigul^^ 
ibc .circular field could be distinctly seen; and iliat tht« 

S»int was ibe dJi/y oif€ out of an infinite number at whtcli 

maximnin. % . 

Upon these principk-s Dr. 1iieWle> constructed an rn-. 
strumen^ 19 wbich Wfiied pemW/i^iilW'^ the ends" 

if refledCpr^; ^jS^'^m^H'm^l ^iid oihpr trregiH 
lar objects; abd iie'il&W^^ tRfe' itf^itldfw^dt to thii ttaie lo 
*omc Members of the Royal Society of Edinburgh, 
were n^upb striick with the beauty of its effects. In this 
cta^9 however, fhe iurmk Were^neaHy perinaaent/ attd a 
slight VariaVi(W- wis prpcTa^^^^ tbt p^sitM^'^f 

the instrument, with respect to thfe light; THe»'gf Sat , 
step, ho>eever, towards ttie ^Wpl^riftn of lite inslru- 
n^nt ismamed^ yet td be , mail V^^** *^ ^^s not till some 
time W^^^^ tlf^ W'tt^ikVt^y 1^^ Br^Uer 

6f giving motion to objects^ such d$ pi^i^'n^"Tohkt^ gAi45, 
.ftc. which mre either fixed or placed looseh/ in a cell at the 
end of the instn4menL When this idea was carried into 
execiitibhi tbe kajeidoscope, in its simjdijirirA,^u^t6m^ 
pleted. ^'^'''^ ' ■ ^ 

In this state, however, the kaleidoscope could not be 
conilidered as a general philosophicar iDsthiment uf uni« 
V^fsal ajpp1icatioiirf<i^ it ti^Ail' Inei^pable of jprodbeipg 
beauUMtbrim Wcsa.'flie object ^^f QcsTfj In perlect 
contact with the end of the reflectors. 

The 
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History Dr. Brewster* s Kakiflotcope, Sfc. H7 

The next, and by far the most important step of the 
invention, |iriU;^(h^(e6M;e. ;o remove this (ifflitatiou by 

emplojing 9 ,cbi^Yf ,,^ttb« .A^d,Jei|9» bjr ^(^pm of which 
beaotifbl forimrCOttlflbe crmed fjRom.obj^pts oTall sizes, 

and at all distances from the observer. In tiijs way the 
of jb^.JKal^idoiGQp^ie. was iqd^^nit^l^ extended, and 
twyoJfjfifit ln.«|ii\tifr€ pot\l4 iatfoduced inio ibe pic^ 
tviMfi, Jo.lbe same manner aa if tbe^e objects hacl been re- 

duced in i^ze^^pnd actu^ll^ plage^ jit )l^e end^of the re- 
^aectors. , , , . ^^ ^ ^^^^ ^ ^ ' 

fectioD, Dr* Brewster was urged by his friends lo secure 

the pxc)u$ive property pf ft hy a patent, and he accord- 




two diflerent fprms. . Jite first consifts of two |^nect>ing 
planes, put togeiiier aqcor^i^ig to the principles already 
. A^n^T^. and placed in ajLub^^^Mjiil^.i^u eje-hole in the 
pafiiciuiiiEMr pifsiU^n^w^hicb gi^ves s^jp^try a^^^^^ 
mum noiforir^ity Q)[;.ligbt,^,{ind wii^ obje^^^^ ai' co- 
loured glass, plfkctd ir^ the pq^tiou of siftmnetry^ and put in 
^.f^ion either by <k rQt^r^ piovemer^t^pr^ bi^ their own gra* 
^zfr ^ m¥fft^ secooAjbrm the m- 
, strament^ described, ip >he specigcAtipn, is, wheii ttte 
, lubecpntaining the retteciors is pfaced in a second tube, 
^ aill^end qf.wjtiicb is a cQnvex Jens which^inuoduces 
Mlctbe fiicmce.j^ycctt of^^li miignitades,' and at every 
distance, as has been already described- 
After ihe patent w*< sigi^d, and t!^ instruments in a 
4Wa|p oC (pf ?twdnes%,.^Jje g;entleman who was employed 
^ .lo^ipjlHiufilcturfEt l^m tbejp^teijt, c^lrrie^^ kaleid- 

U 2 oscope 
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oscupe to shew lo ilie |>rii)cipal London Opticlana^/or the 
purpose of taking orders t^roni them, The^e gentlemen: 
nati^raUy mBde •f>iie for their own^use^ for tbeL-^miise?-/ 
ment (pf their friends ; ai\d the chariicter tbf.mUo- 
meiit being thus made public, the tinmen and glaziers 
be^an to manufacture the detached parts of it» in order 
to evade the |m(ent| while others tpanMfpctiir^^ ^nd lold, 
the instrument complete. Without bei^g ^MfPr^ tW the, 
exchisivo property of it had been secured by a patent* 

In this way the invasiun of the paient right became 
general among that^qj^ss of iiidividuals.Qgain9|..\vhpm'the 
law is seldoni enforce^ but ip it^ j(C|(rQrfWji ^me work-n 
men of a higher ckss ifere enqouragi^c) to pinicy by.thifiL 
universai opposition to the patent ; bqt none of the re- 
spectable London opticians would vield to the clamours 
of their castoniersy lo encrroach upon the rightji of an in- 
ventor^ tb'wboni they were at least indebted for a netr 
and a lucrative article of trade. 

" in order to justify these piratical proceediugS| it be- 
came necessary to search for somb combinaiii^ns of plain 
mi rfora» , which might be supposed to hav^ a resemblance^ 
to Dr. Brewster's instrument; and it would have been 
strange indeed, if some theorem or experitnent had not 
beeh discovered^ jwhich could have been iised to impose 
upon |he great crowd who are entirely ignorant of the 
principles and construction of optical instruments. There 
o.pver was a popular Inveniion, whicli the labours of en- 
vious individuals did ooi aue»ipt }Q trace tojiome remote 
period; and in the present case,, ifi . many.. persona had 
hai^arded their fortun<^s and tlieir characters, tirat it 'be- 
came necessary lo lay hold of souaihitjg which coul^liie 
construed into an unticipalUm of ihe kaleidoscope. 

IlXvl first supposed aoticipaiion of the kaleidoscope was 
found in Proposition XUL and XIV, of Professor 

\V oud's 
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Wood^^tOpHcfly ivbere that lennied nothor gives a ma« 

thematica! i n vest iarnt ion of ih(^ nmnher and arranrjement 
of the images funned by two reileci urs, either iacliued 
or pvTAlJel lo each ollwr. These theorems assiga no po* 
sitlon ekher to the eye or to tlie ohject^ aocl do not even 
include the priiicipJe of inversion, which is absolutely 
necessary to ihe production of symmetrical forms« The 
theoreiiis indeed .are triie» - whatever he the position of 
the object or of the eye. In order to pot this matter to 
rest, I3tr. Brewster wrote a letter to Professor Wood, re- 
questing him to sny if he had any idea of the eiTccts of 
the icaleidoscope when lie wrote these propositions. To 
this iettec Dr. Brewsitr received the foHowing handsome 
and flfttisfactary answer t* 

» 

^ ** John's, Majf mh, M9. 
Sir, The propositions I have given rehtiag to ihe 

number of images formed by plane reflectors inclined to 
each other, contain merc^Iy the mathematical calculation 
of their number aiid arrangem.ent« effieti pro^tetd 
by the kahHoKope were neeer in my contmnplatiim, Mj 
attention has for some years been un ned to other sub- 
jects, and [regret that [ bavc- not .time to read your Qp« 
tical Treatise^ /which (r^am fmre would give me grant 
pleasure. I am, Sio your- ojbedtent.hiinble servant, 

' ' ' ' * \ <«»J. Wood." 

The next supposed Anticipation of the kaleidoscope 

was an instrument proposed by Mr. Bradley in 1717. 
This instrument consists, of two large pieces of silvered 
iooking*glas8» fi9e ineJuu ftp«£sand four inches jointe4 
together with hinges^ and opening like a book. These 

plates being set npun a geometrical drawing, and the 
eye being placed in front of the mirrors, the hnes of the 
drawitig were seen niuhi plied by repeated (ejections. 



150 History of Dr. Hi cmtcrs Knieidoscftpe, Ml 

and did not receive^ a single iiiipr(^\^ern€nt from iheiiftncts 
Ot'^j^ldteyi lp lias been olieii made tfefr'^ oplicia^is, 

ihopgiit'bf ^t*I^)^^^^ U to any purpose of uNikt^W of 
using it t» jwi1ttSfftiiB^ rational amustraenr, by the 
<H|mldi»idl^lie«Mffa} fof ibs. F4^MrtltfiPi((ery^^8ff Action • 
or^fHeilliMTfiifiMti'^itfdetfiti^ it ii^ tpike(iiiittii^bto^b£*pft^ 
dtrcin^r flfvy of the singular eflfecl* eichiWibd by th#«k«- 
letdoscope. It gWes, iiideid, a scrfcs of reflected images 
arranged round a centre: bu^i* ^ei^%piir»^jk)okii)g 
placed angularly tn am<lipiMintllt, M HG^dii tife 
pieces of mirror glass with whidi jcwreMcrs mnltiply''tl» 
>v4(^a <^xi9ibiied »t tteir windoirKLUi- It cij^ht therefore be 
m-^ttmi^ nHtfiMiMd tblliiaiij»^:^kb»M»fiombination& of 

plains was an atttki^atiiMi of»^ili*Cii»ilfiaill4nt*- At <be, 
almiiarity betw^a the limhas b^eo maintained by ifiio- 
rant and interested indivrdual^ we $liali4ie«t iome j^kih 
to explain to the reader ih^ iHSAmk9i^hM^ 
two instruments ; and we shaNtudiKtbii^ firsts opOA^the 
supposition that the two iostrutuent^ are applied to geo* 
metiiO'lioca^pbil papers a r* r c 
: V 1^. lo !*B»aidky a ' instvk^ ^'-^ K In cbe 4iaMdatt)if|)e, 
mcnt, the leBglii4»:tew*lltaa the fengtb o^^ ili#t»^pkt€s 
the breadth of the piates. must be four, of tive, or six 

^ times their breadth. 

• ^,>.Bmiksfh' faiilruitieiir^ d. TIteltaleiijfowiopcttoQ. 
eannot jbevse^ a'tob«/ wit.'bi tf^d '#Mioai*«io^. 

3, In. Bradley^ tnstru- 3. In the kaleidoscope, 
isent, from ihe.yerroiaeous t^e eye is placed so that 
|>otiiioi&«f 4iie eye; there is* flie unifof^ky is 
a.:|fe«t jiiii|ua)ity of light . « mttMimBCDi and the bit 

in ' ' ^ sectors 
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in 4lie sectors^ and the last sectors ace di)»]U^ct|/ YlftU 
fteotors are ac^rc^ly yisibi^,» . ble» * 2.' 

elliptical, and coQ^<^u«|M|ljr »nd compose a perrect,i;it» 
unegusi iieoloni« r- . an^^itje^f^iciiire ij^lH^. 

uienty the unequal seqtors the €qf]aIi^«Qlof& all itohe 

by Ja Jpa^e «qiyil^t^ AbQu.l •iir^j:. r. l . m; 

glass. - * 2*3lb'>/!)t fbid/' ilii .!y 

the images iieBe^rff^^riiei > < i»! > i » i l iA» jy i: K^iiee(io«s 
from the first surface iati^r^ . are c$ttlii«ly remov^ an^ 

lll^onaq|fl|kifti\h df jWioiilacI^ o ^ ^> .1 < nftoi i- ^ > > < ^ 1 w 
Uy*< i>:*ilq£|fi !>1B am'Jinisimv . '.^ .u^Ji r.";; ,.**.^ si. t 
7. In Bradley *s instru- 7> lo Xh^, kfkidomo^t, 
vi^Qli . ih^ defects i*n the the eye ig {>laaed fio ,tjinL 
jimlioiiii^ tb« pte(Qfjire.«y the^e d»f«cMig£i(i9ati|iRjK« 

roneous position of the eyQ. . ^ ■ 
../tiX^ leader w^i observe, that m ibie cotnfMuMn .ihe 
Ml0«i9MflMiiSiM|#i9 $ilpp!9(»ed tp.be. a|^pi<ed to>f09iiMiSr^ 
li'ff<f>ii^oiijMxp0f^ ami that thtfi w#ft lA^r <(m^^|MirjkMC to 
which B'radley ever thought of Af>(>lying his mirrors 
the.i^aieidoscope i« in every respect a superior i«i4wj>T 
MDl^T^ Sot ilkaft inferior pttrpd&«> aitdi^wftHMBftyinb- 
■ netrital 



uuliiul ioniis from UiiDspa- 
ty.CQiitained in a cell/ aod 



1^2 MiUor^ of Dr. BrmUu^s.KaleidoscQpe, ^c* 

m«trlgal fgxou^ wiiich the Qihe/* ^s^ruinji;^^^^ is incajpabje 
of doiog. ^ - . . • . ^ - 

la die compansc^ which has now beea made, we have 
degraded the kaleidoscope, by contrasting its cfTecis with 
tho$e which Bradjeji' a indtruiu^tU is capable of producing, 
for Uiett eftota ore not worUi th^ lupkiug at. Wbeo we 
oUetopt to onploy Bradley's iostrumeiu to produce the 
effecti> which hpve been bu much adnured in the kaleldo- 
aoope, Dameiy, to^ produce beuui 
mi'or tf^oe cokMmfi ^hject*. 

at the end of the reflectorsy it fails so entirely, tfiat no 

person has succeeded iu the atteiiipl. It is mdeed quite 
impossiMB to prodiu^e by it tl^.^^fuuful sjs^ .syiumetri- 
Qal foMS mkUk t)|e kM^if^^Ji^plf^* .Ha^ Jhis 
VeearfoaiftK DCfBrewstc/s patent might have been in- 
vaded with impunity by every j^erson who chose to lua- 
nufacittre Bradley's insirufnent^ but this was never 
tfitd%.ftiHlfo^ Cfa# iiest of.aii reasons^ because nobody 
woold ha«<o pwrekased lU - * 

We trust that no person, who wishes to judge of this 
aumeel mth oavdfHH-t «uili foiai aji .a|3^i^a wjthuiy^^iiav- 
aog mtnatt^^ i m a «rf iiSjrf.>:the.jq>r|^^at jpropog^d by 
Bradky. Litany person iake.£^ra^ley's plates, and, Hav- 
iog set theuj at an angle of 30'^ or 221", place them upon 
a cell cootaiaing fr^j^eoU of coloured glass, l)e will io- 
MKbty - find that h6 cannot , ^fodnce ^ picture of ^ any 

* In iHattralion of this argument, we may Male |he foll6wi»g 

fact. Mr. ISifiienter •f BirinlDgiiam*. befO<; auxioiM to evade Dr. 
Brew»lCf 'a patent, at a time when the manufacture oi the patent 
,|(aleiiioK<)]>e was m the fiands ol aii ither person, riltcinpfed to con- 
struct initrunients tu imitaticro of Briidley's. After e^crcisin^ hU 
lageouity for aoroe tioie, he abaudoned the attempt aa iiu^r^cltca^ 
Met and let off for Scotland for the utirpow of i^tiag bis servicef 
ia mtaufsclariag the patent iaatraineat. 

* * * 

symmetty 



HuUnr^ of Dr, Bremtter^s Kaieidoscope^ ICc. 155 

^mmt&y or biMiity. The disonioo of the lectori, the 
ilarkneis of the last reflections, and the enormous devia- 
tfim from »jrflimetry« tomrds the centre ^ the figure, 
eoovibee hmp if lie Kq aiwd ' caoftefi— » ikkt tlie 
iitslraneot It entirely melett fts a kmleidoicope. thote, 
hoin ever, who arc not capable, either for want of know- 
iedge, or wane of time, to make tach a coaipMUoo» we 
may pietent the oplniott of tliree of the moat emiiieiit 
Mtifira! |4itkM0phers of the preaent day, xVt, the feele* 
brated Mr. Walt, Professor Playfair, ao^ Professor 
' Fietet. 

^Itim beea tald fiereJT inyt Ifff . Watt, * that yoi 

tbolr the idea of th^ kaleidoscope from an oHI'Mbli oh 
. gardening. My friend, the Rev. Mr. Corrie, has pro- 
cored me a sight of the book. It is 6radley*s {in|>tt>ve- 
meats of Planting and Gardeiiing. LonAl^li tT^l, pnft 
^d. chap. 1st. It consists of two pieces of looking glass 
of equal bigness, of the figure of a long square, 6ve 
inches long and foor inches high, hinged together, opon 
one of the narrow aides; so as to open and shnt lilte the' 
leates of a hoot, wMcfv; ^ing set upon theif edges upon 
a drawing, wiil shew it multiplied by repeated reflections. 
This instmment I have seen In iny father's possession 70 . 
yiars ngo» and fkeqntntiy lilli^, MtvlMit Ims iMcbme, of 
it 1 know not. In my opinion, the applicaffon of th^ ^ 
principle is fCfy dl^reut from that of your kaieidot* 
^ cope." 

. The folkming U PMissor Plag^ 

Edinburgh, lUkMa^ IB18. 
I hMe iMilM^ «lw kdakhmcope inaintsdl byj)r. 
ilrawster, aM eoo^>lftjre«l II with the deseriptien of an tfi. 

struuieiu wliich it hns been itiid to resemble, conslrurted 
* Vol. XXXIil. — Sccunu Sk&ibs. X by 



. -d by Google 



U4 fiiik^rjtf of Dr Btmo^^^ 

by Bradlev b i)l7. I have altp compared its rfieci 

tome aiifilogy, described ^ lyr^ J^r. Wood in Optics,^ 
Propbsition 13 and 14. " ' ' . ' 

.^i'^fWM'botll these con trivaooen, .and from every opli-. 
cok ioitiiiiaMtt^ aa^^&tet^'^ihe^k^^^ 
iao^ie a|ppeal« io:ttifl^v^ilHailfy1»Mh In lu effiei^t^iEid^^^^^ 
tteE^^prioe^pIe«ofitsoorfstl^ctio^. ' "** 
•^H' As to tbo effect, the Hiinig-produced by the Jcaleido*. 

lidiibii aiolhlog ts^ ^kofin^ atid^^ftothing^redondant. It 
aae^teisjiot ^whaltbe objects b^JToiaffhich the instrument 
is direcst^d^ifilitt«dyibo(iQ^jits^piiii^i|>tal^ 
diiiciibed is snre to take place^ and with an endliett va> 
rietj. In this respect, the kaleidoscope appears to be 
^uite sifigOlar aniORg optical inSrr utnents. Neither tb^ 
instrument of Bradley, nor the experiment or theoreto in 
Wood's bookt have any resemblance to this; j^^y^^o no 
fiirdier than the mbltiplieation. ottbe 6irore. 

Next, as to the principle or cpns^ructiony Dr. Brew- 



nishes, and the figures are irregular apd disunited. In 




^ .'9'. .^hfs^ i)r. Brewster's invention seems to 

me qafte unlike the piher two. . Indeed, as far as I know, 
it IS quite singuly^agiopj^ ojpiji instrumentsj and^it will 
be matter of sinlsere regret, if any imaeiparv or vame 
andogy, between It and 9^iical iDstninifnto^.sliouW 
be the means 01 depriving the Dpctp/ ot ^Jf p^r^^.pf the 

' reward 
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History of Dr. Brewster* s Kaleidoscope, Sfc. Ic5 

mmd to- which htt 'tkilli ingmuSty, and peratveijiim^ 

eutiile him so well.- John Playpair, ' 

Professor of Natural Philosophy in 
theiJnWemtjr of^inbiirgh. ^ 

. P. S.-r~Grantia^ \^ there wer« ^ rtttembkade be- 
tfretn ihe ka]ei4ot|c^.4iil4Brfidlq9r!^'Mttimu^ My 
of ih^e par^idilars noHi^iif d ahoT^ the iBlMdvcrm: af 

coloured and moveable objecUi at the end of the reflee^ 
WhM (mite feeiiliar ^-D.r..Sr^»t«f'jbtolrttm»iU ^ Be- 

is the eic of. Iwo-lejagei etwi a drawaufae, so that theee- 
tion of the: Jcaleideseope^ii ^tieo^ed lo^oljicots of all 
ti«e«9 «Qd.ai^lbdMliiiioe%fraai>(he ebiwijiii^ wm\ rabwii 
.bjr ^liiftzveMil^ ttiijhefdi^ 

... ' » • • 

^ J ■ . .1 " . ' C . 1 ' ' 

,^,PK>fess<w Piclei's Qpinipn is 8^t!c4^iDi^|aliMU)g 
J^Hffr ... -.c; ;r. - *..•.'. . , . .aid to..«fi^:D--i* ^i• 

- ' ^ Anong ybuf frioi'dsy' TliaTe tidi. been one' of tfie i^t 
[^infulJ^ affected by tlie shameful invasioa of your rights 
as in inventor/ wtiich 1 hav^ been a witness of lately in 
'London.'^* Kbt 6oty none oT^iiie altegalrioDa of 'tjhe invad- 
ih br^'yoai' piu^^f^gn^ on a pre^d^ simin^ity 
1)elvfeen your kaleidoscope and Bradley's instrument, 'or 
•ich as Wbod'sor Han;i8'^ theories toight have suggested, 
appear to me to haveliny redrtdiihmioli ; but, .1 eMi 
'MMr'ttillt, Neither To' aiiy of ^he 'l^re^^^^ or 
Italian authors, who, to my knowledge, have treated of 
optics, lior in Professor "Charlfes jus'tf^^^^ebrated and 
nfbit comptete'ci^leeti^D of oiii at Parfs, 

%A*«'^ittHPlfrm-tty\^ uigenious 
apparatus, which, from its numberless applications, artd 
' X2 the 



1^ Mi9t^^if^?BPe0a»^Ku(liidme§f^^ 

. the i^l^Mare afliirdav aiM. ftiHi'-corttitiue^ to-a&iMi^ to 

pi'e»)sfited to iUh lov«f:»'af rati<iiiaretij65aieht. , •.^ 

The pr6po«irioii* ill Harris' Optics relate, like Profej- „• 
sor Wlob#i^ mer'e^r ui' Ute£mulM{iltcauoii and cireular 
arptngtaMOt 0^ttodjici[|inM<iKnfMMis foriiieil bjr :lbe tor* . 
cTfiit!i^fmY^V^Mldttb'tiirprogrct8?«f k nkf lif^ >i^.'. 

fTecl^ck between two inclined or paralleriirirrdrs ; and no 

ID m)5 1iMm«Miji«iiii> tli* ^^rapoijitebaifi^cUag the 

mUlfffitilSMtoHr'^ jbe4tfot€Vf^^the eye* 6f;^>die'olM»rr«r ia 

never once ineiilioned', iknd the proposiiion is true if the . 
e> e ha» att'tfifiiiite4miiibef of pi)!»>aii>iifr4 .>%ti«r^as^ la (hje. ; 
kaM^oaaoffptlMKSfiKiaBMif have'inctfoabm^^ Ifrllna 
ot her fimpiitilbB (Buoporitbtt Jl VI L) « e»p«ciiog. t hfe fMit 
gress of tlie rajs, the cjne and^aAt^iBelaKeatiiualil^^tAied 
tu bpe placed between ihijr^kcims^f and eicca iltlie f^;hadr 
i)et»|ii!MMMi «dUioiit!4he«0^#outff> aiiki4hsiiialaidniO0pe« ; 

. t^^|>o<lllMiaygoadil^ JtMi^^ ' 
p6tiit^<^te a dctttansUa^ian \ba(iiiiuTM<^/mkgmiirtffy igmrani 
oj' ihe pontioHs of summitry eitktr forthe okjut arJkg, 
and cDukJ UQthwt^Qomkkais^tvniL j^ik^ , 
a^kfdisidpieopeifop^paotoiBg.iia^ o^jijiPMliifiQI^ 

.forfdf3-«1l!lM'M^pfa^lS(^^^^^ iiaaiMnft piCO|MNNlkHia 
is the 5lh and 6th scholia to Proposition XVf I. In tiie* 

'•5tb schpliuin he proposes a sort. of catopiric box or cU- ^ 
ti|^l^|Ufi«|lQi|g l>^£fK«,%(i^f,,c9aip9ied|>f four jpiriitiff; 
arraogadJn A.fii9a|.ttmcieottfic tnano^, and.cop>rain|ng 
opaque oh^^ci^ Mtw^en the specuiums. Wh^t^yer |h^v 
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ftiid fiplrjHwraiiMijft Ur .ft«Bfib«ri'iotb€(wi9e<tbe5 will top 
much obifrmt the rffleeted rat^s J^rom coming to the 
Tbis 'ftbews, 41 aaust cii^ciMve oianner, thai Harris kaew 
'sMiimgoQfiiifae!iii|eidomi|Mr».^d tbai be has. not even 
4ffipri»V4d*«h«^aniii«i|ifi|it#ipriecialu1«, wbioh Jm4' been ' 
known long befij;e. The principle of inversion, and ihe, 
pcMiitons orsyinuicuy, were eoiirely. upknpwu to hijsi* 
*iO'4^lM«(ib,J«lHiihiiii^ he a|M«iia^ rMtti Jtaod wlihvr<tf#b» 
ing-glMMel^ iKid' of bAMBmieBaipbhbeiAfai) mkMn-m 
the Editor ui tiie Literary Journal crbserves, have beea 
4mmii>pd luidf ^fflir ed b^<iUrihe«)ld wrtifirt ooaoptoe^!^. 
.\ ' 9iitMpB»i#ea(iwfa0K}lMftt it>Miiniif<iro .Bfc. 

-BlMi9i«i^baAakieaeope>':wtt(i lUt ecinblMtMiMircf phiQ 
iiiirrors desciibiid by prectfding auihorSy bave not only 
been iiMyiy waoqaainlaiitwilh abe principlei^ opticf^ 

-t ^i4tr i f» toil ol»> y b tefab tbe pMaai .fcaietdaileof^oM itm* ■ 

structed, or oi exaiiiiai»g the consimciiun of the instru- 
ment itself. B€oaaiei|;caiitaiiia^t»i^ pbu^, oiirraa^ ibiy. t 

hnui would, by a smiikr.ppocessS. of reaaonir^, have con- 
cittded that a leitrscopeisia j»kiri>scafie^gW:t^aft a |iair/Oif 
ta^Nl|pui^«lirilh#4dailbiBde^ %hi a i ^.a».<e>ildeyk>pe 
.or . iPiiei»aeopcv . bteaaMw lt jfcwfcftJitiHMPeBii r e— taia. 

•tvv-o-'ltiii^es. An astrooodiicai .telescupe differ.^ from a 

* The reader i» re4][ueite«I to exaaiioe carefully the propositiooi in 
Harris* Opticf, vrhicfi he will find reprioted io th^ Lilerary JouroaT, 
Nu. id. tie wUrthen'be eonTiiici^^ that HarrU placed both tbe^jrv' 
aad Ihl^ object bcliicab' tlilr niirrbi«^ a^ arrii({eia«o» wiiilf 
:knlm let yvaH Wore hti luee.. 

different 



i 

different distances. The progress of (he rays is exactlr 
the saati^^i^ , boib tbe^ie ins|rutfieot«y .|UiMi-U)A«'«itif^cUiBt 
both if prodtotd bj^ ibe .eoiargeiuent tfl3«teinq^ Ibb^' 
'f^ded^y tl|^,0b^oct*.rY^MMNil^ 

senseless as to den^' ihat he who iirsi com bined iwo lenses 
ip.aucb' a,.(XiSkt]ner as to discover ibe mountains of the. 

"wooden of tiie %y^vB^M tbe miktaat^p^m^' ^^ 

AW original invention. He ivho [)r()duccs effects whieh 

4Uiid opoD t^fi. p^9oH>l^ftIon««ib iliocttdltf^^ 

sidered as an invention different; from thfe niieroscopK 
In the, c{i^^. of the kaleidoscope, i the -originalrty of tiie \\\- 

•which no eoneepdop 'colllk^4hnie^heel| tp(lK»14<9l^^ 

All those wlio s^w it, acknowledged that they-hud never 

^oea jmjr .^^ing r ete j ^ j^ U pii^triwifore ; and those ¥O i y| ig | i* 

who bod read tHi«risV.Optics, aodlMlfe li*iflllliiM^^ 

'and who had u^cd uiluT combinations of pfeitt'OHrror^ 
oe^^ »np^osed for a moment^, tbol the pleftso re which 

No proof of the originality oi" tlie kaleidoscope could 
M\i Stronger than the se^SAtioii whiobJt excited in LoodbO 
.ood^l^aris,^ the mwat^^j-ms^Mm iii»omidOj<lii^<» 

understanding, ever produced ^^och-an effect. A utdlf%^'-' 

snl mania for the insti umeut seized all classes, front ihe 
>>rS»V ^^.^li^^Si^^Aj^m V^i«JI«luigoorant ^^\m^ 
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Histori^ of Dr, Brf^^ffCrs ludeidoi^ 159- 

10 ibcir existence. - ''-^'^ * * us^iit -.^ . , 

.JMy^Oiil^jitt ioftUrBmeai ha4 bc^ iknown before/'a. 

iHHr hare .iKm kft itt tbd^tn|H^5^<>^^VaTr ii^i«^ 

and the half boneiiio seurcb for the Rkektoti o! ihe in- 
T#iiU9llL«Bmgblii>^:»foblMtb of tlou» lOtli and i7th ceo^ 

search, (iid notj 'perhaps, cnlculate the degree of mis-'' 
wh;$i|. 4b&}'jhav« dMie^sto 'ihOiie wb6 have been led, 
qm«r.UlMfj»itfil»iii9^it#n«i^^ lights of 

others^ aod^^ a<«t;mkbjMl)tliil^Wil^%'^ vlffy * i$«r(6ti!i'cdn- • 

sequenc es; ~ The th^hsr wlnnh^-has^ tiikt n place in com-- 
menou0(gtteSii>^|9»r<K:ee<iinfg6, has not 41 It friim any doubt 

has m^de h,k«iseir acqimiritisd with "^fl^^cn cmnsiance of 
thfL.4il4H>:kbi^^^^*^^^ invaded his puieni, with ibci 
ckvkimlMbftoi^ 9ii»«bb«l9ej^«<^e)t^orie<^ their ihstra-' 
m^»i r imd , wia hl<ih€ n ai» ini i> r i^ th^-8j&i)d^e tx^huih' iW 
have tir)ne) he vyiH Uede^'IW ihnt redress vvhlc-fi ihe law 
n«ve^J;ilii^ ta^s&cti^n«fises'(^ notorious iind unprovoked 
piracy. We:8re mt ^ w mMl^ mtak t^«r^a» the ig-^ 

oper^^ions of. those poor individuals wijo have gained. a 
IiveUh/^(i4 ^foai. tb€ cAaau^ture of kaleidoscopes. 
- kM)P lybatc itk mli44vi9^ liea^«ooii»B of no inconsidera^ 

to ihousaads of persons, \vhcnn the pressure of the times 
h/ld (ii;4vea iiuo.iiodigcacei aod wlieo a decision in fat 
▼oi|r af bit patent ii giveo^ at do doubt 4rfit bli - tbe caaei^ 
be 9m> aever tbiak of enforcing it,^ eMcptiog against 
tl^t cl^si, of opulent pirates who have been actuat^ by 
1 • • . ' no 



160: M^iL^of HoiMmg Mahogiui^,^ 

Ti*i other motive but the exorbitanf^love of gain, io wan- 
tonly eocroaebing upon the property of cootber. 

Ilit pitit jwhl^nwiapM mm now vmd^ itsr Imdon, 

BolloofI, W. and S. Jonct, Mr. R. Bate, M€8tra. 
Thomas Hartii and Sen, Mr. Baocks, Mr* Berge, Mn ' 
Thaou* Jb»ft, >Mf. Bhint, Mr. SebaialciiM#»i Messrs. 
W^imB mh tii4 Mr* Smith. An Mcottni o# ibe 

.fitted up the kftkidoscope^ aad of the tiew cnnirivances 
by wbicb tbey have gnren it MUtkioiiai value, wiU be 

minatioti of these instruments, how much they have been 
inmogej iipoa hf i pu wi M upiutioos, sold at the most 

oomiitf Dot only o# ibe pti wciyl g i •o4- oo m tmo iim of 

the ifiiiUrotneat, biit of ibe method of usjugit. ^ >- - 

MMod 0/ seasoning HftfAogui^. 
jBy Mr. J AUBs Call E N D Kn^ l^'^tf^ ^^^ff-^ipVf^ 

were voted to Mr, Calls mpbr /or i/tU 
CommumcQtton, 

I TAKE tlie Ubtetf ^^Htekting to ibis eooMdefiilioii 

of the Society of Acts « amhod of tMooiog^liali^gaay' 

pkok in » £ew hoiiis» wbicb «iiiih^4^ has not beea dene 

to less tbiMi^ jW- 
Theiiitintiwiinr i||it wtM«i MMdMMt : Ir ib^ 

firtt pkoe, a oowMeoibVe. fttii 6f t|pe capital whieh is la- • 

vested 

\ 
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M^hod of seasoning Mahogajig, ^ l6i 

ireste^} ia wood lying to season^ during many moiithk, may 
jbie saved. • - i t ^ . , . 

li\ the second o$ i^bm M |t»f^^#^:tlttit. liroA 

tJiDQI ta aqc. iacdm diiol^ terror H pi igin d f ^i^idlng to 
tbf OMal coarse oi" tra4e9 idl attifDiaa Aiade of toabmod, 
such as chairs, ballustrad^^ &c. xnutt>necessarily be €X*- 
ceitiveiy subject to warp, wbicl» i^^JOPeveiiiisd byradopting 
liy^ expeditioof jiMide ei t^aummg, Jfc<||iiio»iiiy k 4be 
nkthod I make use of«t -Harving provided a •laflii|p>t%lit 
wooden box capable of holding conveniently such pieces 
of mahogaq^as^e 6t fof chairs^ &.c. 1 Adapt tp it a pipe 
Upm fisNkr^ kr mmt^n of ^ MMibait (afiortho 
joahogaoy hat baeiiipiil Uito ti);iiilkate«n[i^ 'tlMieiiiperar 
ture of which is nbout equnl to lhat of boiling water. * 
, The time required Uor ioebra^d-a-bciif wood i* about 
two boiuqiy aad-pimftof ibia ibidmoN wM htjaamr aof> 
fdentJljr dry to wofk after- htmg^ placad m a wwm*nNDm 

or workshop ior twenty-four hours. ' 

The wood by this treatment is somewhat improved in 
its g^eral colour, and ihoie bkniilMa wkieb tLte teebnif- 
cailj called gnen vehn aie entirety r^oned. * 

' It is also obvious, that the ef>gs or larvce of anj insects 
which may beoontained ia the wood, will be de^iroyed 

the heal* 
.>I^ne 

year and a half, and Mr. Da)iKiel> fi6» €keat James«street, 
Bedford-row, and Messrs. Gee and Hole, Kii^g-street, 
Holborn, have, by my advice, used the taiiie praotioe 
with good sncoeu. 

Mr* Paizial and Mr. Gee attended the Committee ac«- 
cOrdHig to awimoAa, and dated that they bad adopded 
the practice of steaming mahogany aa' oolbomnieated to 

rhem by Mr. Callender, and which was in their opinion 
youXXXili. — SacoNn Series. Y ^ao 
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l6£ Meikod of uasouing Mahoganif. 

an original invention of the candidate. They fariiier 
said« that ihej had iound by experience^ that- the me- 
ibM of ateMuiiig «y ati^lKctMl wef ^fttiMommg^^&imlk 
ilfeMi wdiegao J for eliahn.^^ ochdr aibrkr artielei , and 

that mahogany so seasOffed dtd not erack or warp by ex- 
posttfe to heat, a deieet that wood, even after being sea* 
soiled 10 the ordioary way/' ia Veiy liltble to. • 
' Apiece of aaaboganyy aboimdrog in greeti veios/bad 
been sawn in two ; one half had been exposed to steam, 
the o ih er reroafTred"Thitr o r lg i n«r atatie ; the latterof these 
waa dedaned by the abore-meotioaed cabineUaakers to 
oe fit only for frdme-wofk, while the former was, in theilr 
opinibn, applicable to 6lllitdfr ifrorfk^. • 

The folio wing, C^^jip^cu^l^sabOfWere djt^vered into the 
(kmpiaiittee, addressed io Mr. Callenden 

• j^-'ii', h 1,^ ' -.'7 ' V. •. I- • • - 

CbbI'I VIC AXES* , 

You have known me in the wood trade sixteen years, 
I was twelve years prior to that time in 4,he saofte trade i 
lint I never hf^d .(^|fHer a5a9Jig ,c^bjine^^^^ 
inakers, or any other bi(aoQl) wpo^ Jii)e)^ of jt^team 

bein^^ applied either to har^.g^ ^^fW^fiH.'^-^?^*:^"* 
the sap or tO:seaftoo them., • . . 

^N. B. ItMi* tMjig^ 0»«lh^^ 
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I have been tipwards of tiienty ylm^ in the 

trade, but never heail of steam being applied for the p^i> 
pose of drying mahoganjf. ^ *^ ^ ' V ' ~^^'P 

iif Ifaid'lane, fi^ni^si^^. Sotlihfipttrh^ ^.^Criiicock. 

(hav^ 



t)iscriptiof{ oj a Mill Jut giiudii^g Slour* 165^ 

'l lialre beta 'i^ve Bfiy^Mre yeart in ihevoabineti'; 

making business, having served my appveniiceship to Mt.; 
Seddoi^cy^^AidersgatMimt^wteie, there w^autbonf^ 900 
mm eniddycd ta bis MiiiiliBwioi«f4: I nm99§fhmg^.9i 
ttCM being applied for ijbe purpotft4>£ drying w^ood^ qsd 

should your method answer the p\ii^^f:, it will htAjfk^^t 
valuable aoquUiiiaa to l^^lmdfu^ • i . t : 

Jbtscription of a Mill for grinding Flotir^ * 

With 4 mod«5<igt»tHig* ' ' 

From the Transactions of the Society for the Eacqii-* 
ngemeiii of Arts^ MANUFACTiniify and Gom¥£RC«» 

ZSIf ^J'Arafti ^ tiki SMUy were 9(Ued io Sir Joit liSi jrcL^t R 
^ - , 'Jkr $kh ComminicatioH* \, ' 

ThB French portable mUilarjr mill, p-esented to the 
Society by the l^iglif ftoo. Sir Jfbhh Sloclafr, is one of 
maoy thousands which weic used by tlie French armies 
in foreign leryicei and particularly in the Russian cam-. 
pRigti» it| whtcli* fiom the.Jeiiglli and MptdUy of^^ the 
march, it was manifest that as ^eat a tedvotton at po<-» 
sibie of the heavy baggage would l^e nijcessary. On ex- 
amination by the Committee of Me6baiiic»y u appeared 
to.<sonibine ill an eminent d^ree the qualities of porta* 
bility, of simplicity, and ingenuity of co^structiooi pf fa- 
cility in making use of it, and of expedition in regard to 
. ti»e quantity of work done* The >3(^iLi€iy, adoptii^.,the 
recommendatioD of the CQmmittee, resplved ^bat a de^. 
scription of it shoald be inserted in their annual voiuroe, 
. , • Y 2 . iu 
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i^: Descriyka^ oj.u Mii^ far grinding Fitni^^ 

in the hopes that it might be found useful, not only in 
an army OQ active foreigci service^ but in workhousei^ iit ■ 

niitactufed a coasidcrable nimi'ber, which, from the ready 
' \ sale and general a{>piobaiioa- that tbey meet with, appeal^ - 
fttlfy to yutkfyitht flfHonitvirtcatatMHl by ^Im Gammkitt - 
of ihetviiliry o^ftiieiiiaefaioeaa ft fami^mtf;; 
' The whole apparatus is contained in a box fourteen 
inches square and eight inches high. Aodj in order to Et 
itlbff.ii9«,, tbft«iilii^|iniiU4>a;f«ileile4laiAalfoiig'table| ft 
tT(m*bnr, a ttee^ a gim>caivi9ge/''or any ptbar proper < 
support which may happen ^tio 'he al haii<^' by meims ot ' 
the foar ireorpios cici^id^nFigv^luLij re* , 

'ni^>ftaQ|( if. to; b6^biiti|^ibelMr*tlit<aaaU7by^iMU 
three buttoita ortoopa. " ' 

The grain being pui into the hopper, the mill is brought 
klo ntilmOtJ^^ turning Uie wmch, >wbit^is.«tUaohedi.to ' 
Ihe cmnmoti aideol:afae iqaobiae f)»nii*Mhioh ail the i^diec 
part^ receive their motion. The farthest extremity of * 
the axle is square, and hts into a corresponding hole oe- . < 
CupyiDg the centre of a toothed wbeei^ which lattcilr'tiini^ - 
aBothfiTcOft tliemxi£«f^hi8 Hatiffiiiieiitfieifeeder, ooitfV 
billing of an iron wheel, between two and three inches - , 
in diameter; the eiroralereiice of which has four Rotcher 
or eeUir for the pm|8)ie<afieedvii% ib^ m e^H^ 
veyitig it.'irt'dae propaft%>ti to tba giittding plam' Tb6 
larger toothed wheel has twenty cogs, and the sinallet . 
wheel has twenty^hve, thecefore five revolutions of the 
commw ftJite ocGMioorfoDrveiiolafi^ 
^ ^liee^'^and-of : coarse ^iray tbvaoidalirof she^feiMi tM9 

full of corn to the grinding platCs. A small roller bnfsfif ' 
is placed between the hopper and the feeder, ia order to 
preveift die feederfioD beconthig cfafoaked. ' 
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Fig. 1 is a back view of au iron bracket, to U)6 otfaec 
side of whicb^ the fixed ^riMbsg' plate is ftttaelfttd dd d d, 

iBilwomTey through wbieb*tlie'«odanoD> aalei patie»; 

and r is a tube by which it is sapplied wiib oil; tit Biul' 
uuw^'m iOrMt }«Aiiek«£ui the grinding platei^ai'^ths 
bmddtivmi^st^tlmttHr ifMindjasiitli* Sotmki^^w^ at 
. ' Bake it truly vertical ; v U Hp ft» pmtift the grain, 

while passing lo the griadiog plates, lio{i| beingi iojcccd ' 
behind them* ^ ". • ■ • ' 

Fig. is « itoli»« ofihe aillV^ftisni^biit^etii dM<tvD 
grinditif^ plate^ anil sltowtiig tihe^gotd one ia its proper 

position; it is scored or chaoneHed nearly in the same 
maaner as common grinding ^tonps,) » is>. a passage by 
which the j^ain. passes f«Dair<th^»feeder to tkfe gnadioif 
plates ; zjr are two horiEontat pillars which' pass- tlliwiigli 
the back of the woudeir^se in which the mill is coH" 
tained, and are- kept firm in their plaices by scf*ew nnts. 
' la ironi of the asill ia a aiaongfCtoss liafV' which sap* • 
porta ooe end of the emaadh axle ic the cdlar, aod ^ 
cures the end* of "tiie''hoi jzoaiai prilars, by two more * • 
• screw nuts* . ^ ^ r ' < ' 

axle hf ' BMmhs of two t nttto^- ' 9bdi grinding plaits are 

channelled on their snrfacfes, tw represented, Fig. 2, and 
being somewhat concave, the grain becomes continaaiiy 
mor^ %ad marc cailwiimiitti at it paa^a Irom tlie cenirc 
lo tto^cttcarfcfeace-of tho piaieSy wfaeAce^it fiiHt thfcu^ 

the slit F, into the sack suspended beneath. ' 

The distance between' the :t wo grinding plates is deter- 
mia^d' bft ihe. ircgulaiii«cJtprc9caMd on « Urger a^lr^ 
Fig^ta.- ?U doASfiata oC^a eatttf «,-wbich slidos baokwatds 

and forwards on the common axle, bat is prevented by 
two projecting t\b% working in two grooves tVoin baving^ - 

"COT 

m , 

• ♦ 
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iQ6 Descr^Uon of a Mill for grinding Fioitf* 

anjr concentric motion. That part of the surface of the 
collar acyacent to tfat screw hut b, it iodebied like a rat* 
chei wbedyi ii^. ocdeii fa maaive Iba click., Vkipfi^ the 
m^decf fiaaccii^a ii oModt. Id proportico aa'ttonal 
is screwed, so ss to make the collar press against the 
cross bar, tba raimiog plate is brought nearer lo, and ai 
lengtb idtp actnat ccDlaot with the €xed od^ while fthH 
cNoilharJ' tatei place hj screwiirg tfat regulator iiiHhc* 
opposite direction. • • • ' V* 




On 
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On ikn^w,S§tcte& B^si^fym Induu ; 
By /. F, DAnithL, Esq. F. R. S. M. R. L 

F/om the Journal of Science and the AsTi, ; 
Edited at the IloTALliisi>iTiiTioic« 

. tMI endeavour to descnbe^ wiit teiit to mc for examina- 
tion by my friend Mr. H. B. Ker. Its history is thir-. 
A iady brought from lodia a work-box tfast bad been 
^rokhed j the varoitb looked partkmlarly cleii-, and had 
borne tbe heat of the dimate without cracking or chang- 
ing coloor. Some distingtii«hcd wiisis saw it, and ad- 
mired it^.^ecnliar beaaty. :The lady teni to the Rfi^h 
frolic whoib she bad originally procared. and here* 
iDttted her an hamper fall of ttone bottles^ containing 
the varoisb, informing her that it was employed in all 
hif ornamental work^ and that it wat nied josl as it was 
extracted from the iiee frOnU'whieb it was procored, by 
incision. The name of the tree be unfortunately omitted 
to send. Its original consistence is that of cream, and 
when fepread npon white paper, it dries qnichly, i« eo- 
kiurlets, and of a brilliant polish, never cranking when 
exposed to the sun. The specimens which were sent 
oyer were, put into the bottles upon being collected, and 
the precantioQ wat tld^of filHttg tbeilr necks with water, 
Kotwithstknding tbif, tfa^ifMbntekli' had- become per- 
fectly solid. In the state in which I received it the resiti 
was opak^^ except just at the. exterior coat, which was 
sKghtly tranthieent, of 'ik^tery Jia^ green-valour, eon- 
dtotdal Mctare, and o^ t' IktVe- intermediate between 
resin and wax. It was tasteless, easily pulverized, and 
inodorouj^.. It inflamed with violence, and deposited 

much 



ir'^iDitth': IgntwmbtPW iwmm nWltt Iminingi and d\U 

fused a pleasant aromatic smell. 1^ spectre gr«^vit/ 

nfTdiMlMficfii Mf' ft 1^ oE diitUl«A*mltt: k.w«Mkeif . 

, albvved to stand for twdve bours. The resin, on being 
o^ileeted and dried,, iiad lost in w«i§l^ <oiily OA ^ a 
^ ^fliitt* The f wliM iim i i : w jiiw li A y n mp> ra >io» Md it 
'V ilwiv p i tfs n tci ^ ffiMiiPiiig ^ropcrtiea* * u MvHvlc tia 

. |ibr«w down & dark brown powder; solution of chlorine 
. la irater produced a yellow precipHale ; and mufialu of 

>^^H<^te d <e < ilint i»l)tt:tiwttfWKiMf .t^ 

* ' • It was then subjected to ih€ «'ctibn of cold alcohol. 
* ' *§IMtk^ 4|: Ma diiadlve<V4b«^ nO' isaqlu ble wbit^ powder . 

• ^ Wm^mmm 'f(<iti> #i d i s t <i i c c^ai'i<(^ wbeii4li«3)fm^wa8 

-'••^Cfted^upOS by ether and spirits uf lurpeniine. It was 
' < 'ifi^lkcttd^ ofOB 41 iller well washed with aicohftl^ oUied at - 

V'»'V(Mr ihiitwMii tAitictk^^M ilwirftWy aad hjid^aivery 

^ peculiar flmeN> Mtmbliug tbut of the broiaed sulks of 
•^fgfteit iFeg p tob lit t iralBrwAiRntly pct«i|^ated abr wiQf 

traaspa^l" MftiR 'Tetcitified, whieh vl«igbed l^T- glains, 
^ 7be same resin was collected from the etberial solution. 
Tbe Qadissek«d Filida&WMiiadaninBable, aod<lMMied 
#Ml taiidi sn^fce aiid^a'pkalfeet nmiU - It |i0<ipnd no 
•lattieity to the toned, bot felt like powdered atarch.^ It 
i^as not affected by any temperature under of 
Fabrenbeft's soale^ wheani btg«& to fM ^ mm! pa ll i d by ' 
adcmtiiiiMitioD fs^ the best imo a deep^btoM-lfMpfafeiil 
''resin. The resin whl^h had been dissolved by alcohol 
- began tp soitep ataOO^^ nqd the origtnal ttiiu ^ 9L^^ 

/N-*! ^ ' . . \'< '■ 'The 
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0« a nea Speotm of Mmn ifrom India* IQQ 

The tfiecific gravity of the most iutihle was 932; of tht 

JcMit fusible iOOO. r ■ * r 

Ffoai these exprnvfiitt ii »ppciicd |Mrob»lie, llMMMht • 
"l^lkr gMd proptrttii of iHk n <ri% Me-WMkl^'kriMt 

(lota^lM resfMnoe of the latter ingredient to the action 
' of heat and chemieai mefitUm, aod thnt in natti«e ihe 

weiMfrnMeMw^reeteeeieiiiiepI fiieieeat fi^ I 

A' combining the two in the fluid state, as i h nl liuie doubl 
5 bui> that ihe coipp 'ii ifnlr fTii||^i^ti piiieiff%<io ' i i t^jfc^ n c^n if jji jf^ n 

spirits of wine, lur pen tine, aiid ether: ir disioived one 
'>^|>QXlion, and led .tUe^Aliier. . i'ilijiigmns ot i^ie natural 

MM§# Itbe voiMM'd|MM^'(lHifteMie^^MAUe'inHi eeej^eMilsiit* 

- Nifrons gas was given oflF^ and it wm^tm -fyouveried iutu 
a deep orsefeNDoloured &ut|&teneei andjkcii dfstol^. 
He ttioiieqttiiwt ienger l i iy i e ipw 'eiwt^p* i m m^. 
uAdf bet i»e»e'' naelty^ ii i nrt i e J/ effn ti wiie g ^bi»» oob^ 

tefted lu a deep ornnge colour. Water added to ttie so- 
kMi^s produced >a3reiiow pfeei|iMele# v^ry bitier t«<ihe 
■mm^' mn^ iwi^aiMnbltt ^ Une^Mier pe iid t eeed naeheegey 
^ving tbalf«Q ^mmIis eeid kmd kmn*€amm4.% bet e eeteie 
of lead threw down a co[aous precipitate of maJate of 
ImiL k i»>r€aMirk«bk> tbe ^aoUniAay Hpoo 
mm4im$ (mt mmm id«>%M emimM iftqp*- 9t909f tniell 
eii mf(f^\m. It .fiMiaeeA « ^Kgjbli. ^ii«i4 ii»>eiiie#0» of 

Solutions of the alkalies diasolTed the most ^sible re- 

. . eif iteieil <hy .ennintic eeid» m^^'mo^e^ hyr exceti/ 

? .OUve oil combined with .the naiufiil retin ; but the 
compound was opake. Wben^ pievioii&i^v meit^d, it 
Yoi».XXXlli«— SkcondSiiirs. Z united 
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Malted ^ith linseed oil, forming a drying varnish, but of 
a deep yellow colpur. When lubjected.to diitUlatioo^, a. 
thick oil came over, possessing a strong empyreumalic 
odour* It was taken up by alcohol, from which it was 
.9gAitt pfecipitaled by the affusion .of vyaler. A**BiDaU 
'^n^ntj.ly.of carbpo wa« left in the reiort. 

From titete experimenu it appears, tbat the least fmU 
ble resin approaches in its characters to copal, differiogy 
bovcmiy ifcom it, i a beijag insoluble in ether. 
. Aliecmn^/oiitieartdalv: LM-lcogth n a tand edi 4» ef^ 
felting the solution of the resins, )»kbar oomMmd or 
separate, by the following process. Equal parts of cam- 
llhor^ed spirits of wine and oil of turpentine were put 

to them. The rasin was then ptut in,, in fine powder, aod 
the whole boiled togeiber. 1 i)e turpentine does noi unite 
with the spirits <^ wine ^ but froai the agitation of boil* 
Ulig^ tbey become intimtteiy blended, and tlma nwtdf 
they aet iifOi» lb* f«M» iind diatfoNe it cempletely." The' 
addition of ammonia to erther spirits of wmc or turpen- 
tine separately, is not su^cientfor^tbia piurjiose^ . Upon 
being allowed to stand at rest for some timei .tbe fiquid 
separates into two portions. The lower is transparent 
and brown, the upper opake; but iq the course of a few 
days likewise becomes cleati and is oeariy devoid of co* 
lonr* .It has a slight lipge of green^. and whe9- spread 
upon white paper, it quickly dries, and forms a remark* 
ably tough and glossy varnish. Its specific gravity s^ws 
tbat it is chiefly composed of the spirits of wjoe $ It xe*« 
tains, however^ e strong; saiel) of the tnrpeiitiiie!. . . 

Very little of the resin is left in solution in the lower 
stratum of liquid, but nearly all the camphor; and when 
poured upon paper, it ey^porateSfJeaviiig. it behind ia 
white powder^ vilhout, any. stain*. 

• ' ^ . : . The 



* The mean of three analyses of the natural resin, one 
nMle b/'etbelTt and the otiiter two by alcotwli gif cs the 
Mloirfngfetaltr' 

Extractive matter soluble in water " 0.4 
Resio soluble in alcohol and ether • 6fi.6 ^ 

Resin insbldble in alcohol and ether - d7*t> 

« ^ 

There can be little doubt but iisat if this- resin can be 

obtained in sufficient quantity, that it may becoipe a 
very vaiiuM>ie acquisition to the arts* 



On'ikg Pf^aUi^ o/tttUlipaHng to JdvdnHags M Mcrine 

. kle$, on the Sea Shores of Great Britain and Ireland* 
.% John Sbbbitb^i 4^, D.^ 

From the Letters and PAfS&s of the^ru 

and WpaT of £n4ii A vn SQ^]txT« - - 

There is % fact recorded and established by the con- 
eorrlttg testimony of so many of oor ancient writers, as 

to leave not the smallest doubt respecting its authenticity ; 
a fact| from which may be deduced inferences of great 
importisoce to the agricultural intereste of the country. 
Viewing it in this light, I should think myself a negli- 
gent member of the Society, were I not to call its atten- 
tion to the subject. 

It is - reccrrded in Stowe's Chronicle, that " In the 
monetb of August, (anno 1555,) in SnflMeke, at a plai:e 
by the sea^-side, all of bard stone imd pibble, calM in 
thos« parts a shelfe, lying between the townes of Orford 
and Aldborongh, where never grew gras&e, nor any earth 
was %ver seeae, there chanced in this barren place -«tM^ 



I 
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denlif to spring up^ mithchi any tillage or towiog^ great 
judged) abbve' iin c(t^ 

ripe, and some blossoming, as m;tiiy hs evfer Utcfib were 
before ; to tiw which pluce rode the Bishbp of Narwicb, ' 

ihe.ita' Witt^tighby, "wtifa t»(hert in grtai ntiiiibery wbb 
fliibiNlfiMiftfg iiM'hiird v6cfty' stotle ther^aee 6f tbrfe , 

yardii utrde'r the rootes of- those peasoti^ which rootei vrtre 
great and long, and very sweet/* 8tcl*' ' 
Tlir Mime fltcc ' is' >ttei^oii4^d ^by'Si R.,Bttkef, io bis 

cuitmmei pkgb^; i^iririto. ln^e^ * MkT 

>fKl more particular account m the ** Booke of Simples/* 
^ rittcn by an etnftlefrt "pliyiifcian and scholar; the learhed 

Md ii» 4> dntt»««9 ^Hf ^^^a^ ''HH i^ccoonft is 

fw fbllfywg^ ** Aft rft>^iMU 1555, in a place called Or- 
ford, ill Sulfolcke, stones beiweei^e the haven and liie 
iimiiiF ibefriHd )^eii^^'grbw6 npba d«ster«, like the 
l>hH(ie3'6^f 1^ ^r^ ikfli^ tr^f, btgger ihatt fitche», tfiid 
leMiliiifi field peason, t>i?ry ^neei te eat upon, and 
served oiany poore pet>j>le, dwelling thete 'aft liaiid ; 
wbjcha^efo wouW ^b^ive pensbeil^f kiUng^, Ibe'i^iice of 
bP«fc<tibAtf€fe'^iUWtftaH bli'AO iMutte'AtM'tbe plaia 
ppiifpeople did make refy much of akoirtie*; and a fifck- 
li€8«e* of a strong iever did sore molest the commons ibii 
yet<e« b» iHMic vWiit cv^r bard tif tbm.^ Ndw, ^ihetber 
tbobbMiHi bf^t'faese petMon aticf JitotMel'ree W -Odd catn 
' tlirough Bome/)fhf^f rake, with inuche miseries or eh by 
miracle, i vHn not able to deieruitne therof; but soweu 
bj aaii'#ihdnd ihey were noif^ uot-fike otberfeMtt;^ 

Aa.farM f b«Te.ba4?oppi>rUittiiiM- of.fxmifluigyi^noc 
one of tbl^luiliorHMis^ by m\wni ihe fact it recorded, have 
dropped tl^ thghiest- hiut respecting the probabihty -of 
taroiog tkit accideotal dUcoveiy la ibe^ benefit of vatin- 

kind. 
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bj UDex«ly^ MHUng ^tb^ Cnet^^iuid ditf^uviug its prc^ 

lesions to ujiracle ; tiur did it make any otiier iaipi cs:iion 

Uaro^gboul BngJdod w^> bJaitedi tbe iubabitMiivtcIKy^ 

that, in the begiiiniug of aiituiDn, tbere gre^v pcnse, mi- 
ro^l^i^sijfy amung tUi* ri^cks, without «uy eariid 
them, aad that th«y .^e^lievfiA^ 4^rtii ini ^hiM^ 
Bat 'the inpre tbinking people affirm, that pulae^catt 

upon ilie ^hore by tiliipwreck used to grow ihexe now Ai\d 

tb^p,,i^i4,J^i^}IlUil^i|ft4(^,^ Btt^i^ftt sucl^»i^4h«^ 

jgr^ €jr,trx, j^jlSji mm* Tihf hCOimH. i>f 

.Keoty ue buve^b6«^vi^iJ[>efH<ifi [ttiicl aifUr H^riiejr^aith^ 
ihat at the south purl oi* ibe Me«r-»hifigle, there siill 

Kay, ip h\%*C4UmlQgus J^Umt([iitMm Jnglu^, p. d44 and 5, 
has a ]nng article ou these peas, and considers ibt^ui 
EiiereJy hs aa.uncotiMAioa profu»jii;M,V^ lUe E(igb»b-9£ii4>£a, 

tht, pimm mtti^if^JBi^i^mtf^ 9iHrJt^tkjm9^» oc the 
rnqrinum /^t' Q^fMA* He s^y^f they graw 4>ii oilier parts 

uf' the sea. shur«| iu sipiiy aud siMidy siiuiAk in jfmf is 
d$^rf^i{^w^,M.^i^t:Viihm^ ffW^ ibe to wo of 

quoted ftom Sii9-W| u-«s reUled by Geaner in an 

epistle to Dr. Cttiui ; and that the Wurds uf Ge&ner ait, 
Ji^t.tto gsf^iiqi: WHS so great a#jo «M)»ply even $U»usawii 

misfifd ^iib jr^jectliig .tlie plfaole^ no4><^d^ AhiitAu* 
iatietjortli|[:ieap$i^? , . . / ; 

bcdv 

■ 



174 «» On ike ProbubUUif qf culiivating 

body would *wUlingIy niak«<««« of tiMOfAs^MNl, unless 

urged by hunger and want of beiier aliment, certe tiisi 
ttrgenUJame ei in melioru alimtnli inopia* He totaily re- 
jects the opinion^ that the? abiiadfifii- crop ardlse frcHif 
seed scattered by lem pests aisd shipwreck ; and'he, like 
every oilier relator of* the Jaci, is silent rcspecling the 
obligation, imposed upon every ^friend to agrtcuitare, of 
impfovin^ the. hiut^ wliach may with the strictesr pro^ 
priety be deemed a providential one,* althoughlntbMo 
never acted upon. 

I am well assured lUati tiae.Sucipiy wUicb I have now 
the honour to address^ is tvo-^dcaM^ ia ^tn.^fsuks^ ^iid 
too sealous iq its endeavours fQi^thj^-btiieftl; o^^inaukindr, 
to permit a fact so well substantiated, either to be passed 
over with indi^erence, as a m^re matter of curiosity, or 
to remain any longer hurled in tiie darkness of bbek^rt^ 

. ter chronicles and books of physic, -1% is^ indeed, hn- 
posBible to reflect on this fact, which seems well authen- 
ticated, without rleeu^Lug \\. h^ghiy probabie, thai there 
Is inuiat leaU of the leguminouy chiss of planta, -the seeds 

« of which will retain their vegetating* |>roperty aftef 
qiient and long immersion and aiaceiaiion in sea-waitr ; 
and that they will apt only vegetate under such ciroum- 
stancesy but thrive and produce. nbusKlance wtMne, pi^^ 
vious to this fortunate observation, no oth^ esculent 
plant has been seen to grow, colewort excepted. 

Doctor VViliiam BuUein was a prolessed botanical wri*. 
ler; he resided .at thai period in Suffolk;- and. it iae^ri* 
dent that he must have been «n eye-witness of the extra- 
ordinary vegetation, from his particular description. He 
«ays, they had roots two fatlioms iong^ i^nd were nol^ Uke 
other peas^; He> |ui.a.hpf4itt»tn(G»ne,waiiM inH^imey COiild 
not hawe be^ a sifan^er 'tOb.4he coosmon maritiaw pea 
grcwiug in his own neigiibourhood. There is some lea- 

^ son. 



io^MNmUtgi the Muritn Pea. I7i/| 

SQOy thetefo^j*. (A suspect that the species now under 
^>ur contideralian might not bftve been that alluded t<i 
b)r the cunjeGt4]reft of Camden ilod Ray, who never taw 
them. If they were of a different kind, ilie exact spe- 
aie$;paa now only be brought to light by the aid of ex- 
pefiMiiiti; aiKi I am persuaded that this Society will 
diem Jl adviiabie to sabftltiite, instead of some which 
•are now obsolete, a prize for ihe best conducted experi- 
Qianty made with a view to discover if any of the other 
leguoiina^ which we now poMfBs^ will vegetate in similar. 
sitfflitkHW. I aiM sanguine enough to hop^ that many of 
them may be found possessing the hke property; since it 
ia w«ll known that ph^nia^' nearly allied in botanical cha« 
racA«f/'g^ef«l^iatiSBof'a-ttnlifar nlode of culture. 
. The eieperiBwni 'wh^h^ I wduHl redoiiimend is plain 
and simple. Let a niixiuie of every known seed of the 
legaffiinous plants be scattered -in situations resembling' 
t^at OrfardfOf^AMbormtghv i>ind it is possible thatrive 
may hereafter behold sema4' of tifetn taking root, and / 
rlouriahing with the same vigour as the conimori sea pea. 
If the experiment to^tally fail, an^T we be compelled at ^ 
]afttt« adittlt the jidgemfcttt of Ray to be correct^ ;?iz. 
thatrtbe astonishing crop of 1555 w^s really nothing more 
than a profusion of the English sea peas, why iioi adopt * - 
them as an article of cultivation^ by means of which 
ike mwififi»lm9d idit pebbles*^ on our sea shor<^siy ^bere^ 
n«fer grasse grew, nor any earth was seen/^ and which 
have been hitherto consigned to perpetual sterilit}', may 
hereafter be clothed with verdure and vegetation, pro-». 
dnciog plenty of sustenance for sheep and oxen, if not 
immediately for man. 

Whoever undertakes the experiment will doubtless re- 
collect, that, on the testimooy of Bishop Gibson, very 
' good eoleworts will grow out of the same stony heaps. 

It ' 
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It ironlfi, ihereibre, be ad^Mble to ihfOw in the M€dt 
of tbafr pknl at ^ mm time. ^ < 

* If the experiment here «u«rg*«ted should iiicceed, it 
will probably occur lo every member of this Socieiy, that 
there are many aores of pehblet oit the sidet of oar lakes 
and riTera is the hiterkir parn of the eo4ntiy, in H^biehi 
with still greater prospect of success, a simtlaf ealcNli- 
tion may be atlempted^ so that flocks of sbeep may bere- 
afiar be asade* bjr the an and iodostiy df luraiiy to fatten 
elinott o|KNi heafM of atflMi. 

Since this paper was drawn up^ i find, in the #rst 
number of that suberb and \aiuable pubtication, the 
CoatiayatkMi of the (ale Mr* pi|ftis's,Floi» Londinensis, 
the jMiifi9S muiHmm ekfahUy and accui^tely 4ei^oribed, 
and recooi mended to the notice of agricultnrtsts/ I sin- 
cerely hope the good intentions of the writer will be 
warmly seconded by the exertions and intofooe of the 
Ba*b .and West of England Soekty for tli« piolttotio* 
and itpprovement of Agriculture* 

J.' 8w 

• * . ■ 

f 

P. 9. The^ nartne pea» being a perennial plant, waHi* 
tains iu eituaiion wherever it obtains possession; and on 
this-aceottnty iia enltrraiioa b#eomet an object of still 
greater importaoet; for iIm cstenttTe gtolrtb which 
Oither first took plaoev or was firsi notieed, in ttie ye sr 
1555, on the Sussex coast, still flourishes there, afford- 
ing an annual supply of green outritiYe food for sheep 
and oxen. • 

' ■ * ■ * * - 

'fc f - * ♦ 
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fy^r^ WihLiAik MkvUiL^, O&fiieftif, 'MdMeokr, 
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; From ^h^ TftANSACTiOMS of the Caleimxhait ; 

HOJITICUI-TOKAI. So^CfjE-^Y. . . 

i BEG iMf e tiitiuble yo^ to Uf lief^'tlie <9HfeH«i.' 

nian HorticoilQitil Society, at the next Eneetirtir/tfie fo^ 
lowing account of an expediticius Diethod of pru^ii^g 
Ureb^ Stfocek «r«, and ocfarf'liHMfe; n^'*8Ut«h'<df>% 

* ""To be the beuef^^nd^lntftood^, ft will be necessary, firsr, 

to describe ibe iimfoinfAii^^ttic!^ b^tlM^fi^e', 
italf 4he reit tize,) Wlir-W«5ewn6'Wisifet)ie,^ Ktterely 
lau edged iiook», piojecting from a sockei-j>haiik three 
inubtts in lengib, the breadih of which, %v here the hoaks 
i»prTng off, J« ttiNi ibchet and two lei^ifas vf In^h'; lite 
luiokt chemselvatt iMrojeet^ A«tt -4^' «ifJ^ 
bciweeu tbem, aud on the top, is |>la€ed a strong ciiisel 
tour inclie^ broad, and one inch in depth. It is needless 
loiiyi ite l^ mglMof^^ be 
m pro{K^«r^Hrih#%ail»-df ttilNN!i^'«l be ^tt^ Those 
used by us are different lengths, from *»x to eighteen 
teet, wtiicb last is as long M a men can'^roperly manftge. 
Wl)^ tfieet iequiiil phiiiift|^ta «i gre^i^ ^$^9 ^ bdder 
wai Aiairiiiedf 4bf1^at purpose, «llii'<like\6f «lie«h'ort* 
handled instrument*. = j*.^ -!- •« ' - < 

Tbe book is what we principally make use of, which' 
cau the braHeb from the upper side : the chisel it only 
employed wbea anags are left, and where branches are' 
too strong for the liooks- iu which case, the cliiijei is 
first made to strike the braocb from below ; but a mallei 
IsMrtrMed. 

VouXXXIIL—SbgondSseiks. ^ ^a There 



178 Account of a new Pruning Instrument. 

There is perhaps tio iiistrumept in use capable of 
pruning larch woods so expeditiously as this, particularly 
where they have been allowed to grow up close, and neg- 
lected lor years, or where they have not been pruned at 
all. The branches of trees growing very open or in 
hedge-rows, are generally beyond its power, at least 
those near the botloui. In a larch wood at Meikelour 
Place, which bad hitherto been neglected, two men were 
able, in the course of ih^ day, when they worked only 
sevtfn hours, to prune, on an average, 300 trees, on each 
of which there were from fifty to sijciy branches cut off. 
Labourers wages here is U. 6d. per day, in winter; so. 
the trees cot>t only 1>. per bui)dred pruuiog, and were 
pruned to the height of eighteeu feet. That no time 
may be lost in shifting, there is a man to each instru- 
ment in use; the instruments being employed in rota- 
tion, according to the length of the handle, the shortest 
first, and so on. . , i 

Without a trial, some may suppose that, because the 
branch is cut from the upper side, il must necessarily 
tear off part of the baik from the trunk of the tree. This 
would certainly be the case with hard wood, were it to 
be pruned nfier this manner; but not so with Hrs, whose 
branches, frum their brittle nature and horizontal direc- 
tion, aie easily removed ^ sometimes indeed they break, 
and snags are left, but these are cut off by the cinsel. 

1 have also used ihis instrument wiili good effect and 
expedition, in removing unnatural brandies from oak, 
and other hard-wooded trees. Fii-trees will certainly be 
much improved by pruning, both as to growth, and qua- 
lity of their limber; but, in my opinion, care should be 
had not to over-prune them. Larclies will always shew 
when that is the case with them, by breaking out into 
numerous unnatural branches ; but it may not be so soon 

. observed 
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observed in Scotch, spruce, or other firs, which, how- 
ever, have generally a stunted appearance for some yearji 
afterwards, and sometimes it occasions their death. Four 
or five tiers of branches should always be left, particu- 
larly on young trees; and on larches there should be still 
more. . 

Few, I imagine, have as yet thought the pruning of 
firs an object worthy tlirir attention. Perhaps the ex- 
pence may, with some, be the only objection : by ihis 
pjode, it is certainly very considerably lessened; for it 
must be reinembered, that the trees instanced as being 
pruned for Is. per hundred, were of a very large size. It 
is true, that treei, in the course of their growth petr 
fection, will require a great many prunings; but the oft- 
ener they are pruned, the less they will need at one 
lime, and their value will be always increasing. • ' • 
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Reifnarks 09$ Fnnck Pgujs: 
. CokMl^^^H of Qrai^mnqahu j\ 

From ihe Than s actions of the Caledonian 

HOUTICOLTURAL OOC1£TT» 

• . ■ .. f • • ; . • ' • • 

X "^ * * i , 1 
WiAiM>6o^r iiiid^'laler kifid^ of pears, particolarly .tlie 
.Fr«iiqtb.««wmDfily ^bttlUwed i» tliii Noriktffti'regionr I 

be^i) fljuideH by a tJioroilgh.kHuw ledge of the habits of 
th^^ciiU€reta«Aoi»»^ or wlicFlher we hate nat raiher been 
iiioff;ij#f|«fi||Cfi)..ia «M^r^dw»H!tv by»'Ahe'^go6diim 6f ihv^ 
.fruk i\Be\U tban by tlitf«UKe(4ieif»tt^ l^'ifaePl^e'proilitcing 
if. or by its beifig^.iv^li -^Mlnfit^f to^olif cold ;irid variable 
cii4]^#€« :Aware UiittAiie^ kind^ of trees often disapppini 
the Jiqpe^. 4ifwike>4i<itt*«aiiiititt^ #ie'8ocl«rf have vcf)r 
prc>j»eriy «ir«f«d>li pyioe the4N!yt'iiMtis of -brin<;ing 
into a l)e{iriiig state ftill-e;roNvn Irult trees, (especially- 
some of ti)e Hner sorts of FrencU pears,) which, though 
app9i««iiij^ in n very iwoltlf y atod limiiriafst eonditrcniy are 
yet in a »t«t« olVaJnott iotal^lMlimtets/' *Thi», f tbiiHr, 
has pKKluced a very gotxi paper fiMJUS^'Mf. James Smith, 
Grtpistuu HiUt^/page 74> No./iy t>f enj^M^fnofrt''^. Yet I 
am inolUie^l lo M^^ve, tln(ifito;i)ie^iiev!evai^9se» to i*!kidi 
ke has assigned one rrei(|«ent :«aiit :of ^mocesf/ a very 
shong one might be added, nameiy, t!ie shi^ bearing of 
several of ihos/e «ort$ to be fooud in general in our gnr- 
dens. Novr^ If I aapt. eoiveet iai; thit; idea, -i apprehend^ 
thaijDoattempte Jivbieh nay beoi'ade^ bo pains or atiea- 
lion which may be bestowed, can, at least wiih respect 
to ihe<n» reinedy the evjLix(pipi2|iaed of. Bad ikianage- 
ment pf piAajJ(4Ml«9 faay Tender amllireep-Alteeiliipro- 

• So; Repcrlury, Toi.XXVil.. p.«M. , • 

ducllvc, 
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cluclive, wliich y< t mny again be made fruitful, by pro- 
per skill «ad better treatment. But what remedy can be 
a|>plied to a lrff%;iatiiRfd)|r % 93^^mtm^l ia^mjr bumble 
opinion' none. . . 

This !ea(U iiie lo >uggeal to the Society the expediency 
of calling for communications on the bwiory and. habits 
of (be ^ner ifitUj |i«tr^iiMm.iitmmy ««ltt>Mite4 

io thb cpumrj, foiMMM 00 long espen€fioe'f|«lae# in 
ScQlUndy in order to aacertaiii wbeiiier or not they be 
fthji-b^f^Xf^ j^d wlif ther juanj ^HjJmm najr o«t te«|nirt 
more stto .lo xlj^ ^lMrAlraii, Am-w «cmii» ni most 
yeitff will afbi;d. Iijquiry vmy tlko be made after other 
kinds if)pre to be depended oo; and besides offering 
pri^sJ|or^ew varie;ti^f^ to , iiaiMd (iOfD.«aeedy aueiopta 
might b« MffS liot^iHoim ftnjr good laie peari 

not geperally known, fit either for tibe> table op the kitc!hen, 
and to recover such kinds as may have ibrmerly Been 
aoccessfully cuiuv$ae4 m imyvof ibe Xiait districts t« Scot* 
land, but which ure oofv appuntiitlj lost to ti9« 

Accoqnpanying this, is a list of so«w winter peart 
vQurably mentioned by Maiious authors, about which the' 
Society mi^^f thfy« ttmkvpro|^» MH|««re.; soote of them- 
are Frefich,rQibei^^4,lQ fat j$eol6bi : A^^as I knami 
'our iimaber >of ^otebr«riiAimjp«idi is ^teaotjr Ittd^; 
yod . if .three cannot be;:4r«ccivered, panicalariy recom- 
meiided • by Or« .Gib«009^Mk^bis JFriiitCvardeiier) and in* 
cladedt^i^ my iistt I-b(^i«fe sie bane not abow five more 
to depend on :, which are the Sw«n Egg, Aehan Brier- 
bosh, and John Mont^athi; and to them i am inclined to 
add tiie. jVloirfowi JBgg^f «bicb«> at< kast with me, keeps 
mttcb longer t^fm tbe.Sioan ^g, and- at Graigsanqubar 
must be reckoned a winter pear, though, wlier«?fer I have 
seen it mentioned, it is set down as an autumn fruit. The 
bwao Egg has iief«r kept jg6od here beyond tlie end of 

November, 
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November, whereas the Muirfowl Egg has sometimes fc* 
matned in good preservation till towards the end of Aprih 
This lasi seMOQ (1913) 'lEtieV. were taken frbot the tree 
sooner than osoal ; f herel()re» were earlier ripe of ' fit' to 
eat, and consequently have decayed sooner tlian (ndinnry. 
They were perfectly good till towards the end of January, 
fSI'4;«fleer whith Hiey^spoiM ^^erj luildehly. I dHiy 
also, with gHHil ^fety, aflo# the" Mdirf^wV Egg to re- 
main on the tree ten or twelve days longer than ihreSwaii 
£gg : the leaves also of the latter fall mach s^ner than 
those of the ft^mer.' = ^ ' " " * 

' fn a wAfM ^ar^, xh^'f ttm at*^* tbstf'to Itm^ 
i^hal kinds of trees lo plant on ih^'diflfereht aspects, so 
as td secure the t)robabl^chifi'ifi^'«)f a fair crop, ia toler- 
Mf fatbuVaMb ^easdhis; If ]ft)^di(tiiili he macTe ib tht 
catalognes't^PHoTs^^ryihen, whii'M ^€tr descriptiohs Ainst 
'6f necessity be very concise, or if books on gardening be 
cbnsulted, (tlie authors of which, 1 am afraid', oft^rt, with- 
. out inquiry,' ct>py f)rooi theif precf^s^brs,) th^y^tiiay'be 
mrsled, or at lea*t*'hbt ^et a1! the'intbrtnatlon 'necessary 
to enable them to make a judicious and prudent sefeclion. 
For in^ance, they Wilt 6nd it tneiltlotie'd, thiit the-Cres- 
'saUfie; th^ Coli^ar, the Boncrertenr, 'cftiyvet^'the'Chatt- 
montelle, &,c. are excellent pears, which is certainly very 
true; but they may not also be told, that some of them 
are thjr*b^arers, and that others of tb^m, except hi most 
favourable siliiatioiis <ind seaisons, do not ripettf In thii^ di* 
mate, — ^^intelligence, which very probably would have led 
them to choose, or lo inquire after other sorts, better 
Suited to our Northern region. ^ 

' ' fn a garden possessing very great advantages, Vitti re- 
spect both to soil and situation, the fiaer and later sori"; 
of French pears may reasonably be attempted, or in ont 
very ektetisive, much exceeding the usual siz^, the. pro- 
prietor 
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prieior may iudu]g^ in theiu^ because the great number 
at trees wbioh iiq.caQ ^omu^ocL fSMkfi up for the 
acaniy prodoce which cuicb loay yjeld ^ to him. But in 
one of the common exteot, aud with no extraordinary ad«> 
y^^fages of smU^uU i^ituauaoi it. ii^ of pariicular coase- 
qiience lo knpK^ nad. to the qoiiMMitod 'W^h tboeekiiidiy 
Hrtitch are amdelofd to .be generally produ^iivew . 

If i^opleare expoied to err from want of the necessary 
iafurmation to guide them selection of trees suiied" 
. to the different a«peett, and adapted tQ.(he»cliAiate» anc(y 
eefw^ipg. fro|B 4ii^> e^^t^^epea,, I nptt c^dode 
many are misled our Society ; might do an essential ser- 
vice, Jt>y CMilin§,:iui pa|]^^^^,{jQa this impfurtaot subject, 
Conaded pa tbue .<:^perfenc^,^.,j^^ai9 ; ja/od i» think 
^bat U wodd Jbe.ir^yj^Ufi.,tha/^, ^l^.c^ . 
should be requested froDi. different districts, from regions 
ai;ifl loiv,,tUa.t ^11 geueral every one might oblaip the 
iafiMrmatkm adapted hii particiMar^ situation. 

I kaqw thai the Society i» very aen^tble of ibe confiN, 
sion and disappointuien.t i^isiug from di0erent names 
being piten giveu.ip xi^e 3auie fi uit by diflferent garcjeuers, 
^d ihiu>g^ JI^I4 j^^tttU^i worh which you inform me is 
^ow csarry in^ on^ j^^^Qjf^ tlie Pofaoi^ Ltmiimiim^ may, 
a great measure, remedy this evif, and therefore, per- 
haps, ^upex^^de the necessity of our attempting any thing 
\tm mme.extei|l;9 j^et^l httmbiy conceive that it might 
he advisable in.Qor Society to publish a Famim Scatieat 
with coloured plates, and that, either separately or peri- ^ 
odically, in the different >^imbers of our Memoirs as 
they come out. I cannot of course know what atep;it the 
Gpmposers of the Zipndoa work may have ^en to get a ^ 
correct history of the Scotch fruits, yet I think that some 
' ofih^ wiU, elude their, search, or escape thei( qptice. . 

P.S. We 
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P. S. The foUomng f¥mier P^mn €n jwmrM^ meutioiud 
No. 

1. Aoibrette. French. Recommt^ndf d as a great and 

stire bearer, by Switzer sad Dr. Gibson. 
S« BeMi de Q«eiioi«ior CmNyi,or liiMie Winter Beurr^. 
French. M«itioii€d by Mr. Miller and othm, a* a 
prodigious bearer. ' ^' 

.8. QeroiaiD's. French. Ve(y I'avouiably spoken of 
. . [hf m%wf molboft ; hot it «i«slr lie a^titfed/^ thut t^m - 
are at leaM two -vanetiet af k • See a fmper iff the 
' Tratisactioiis of the London HorticulttiDft} Society, 
1^6, Part^iliy vol. i. ^a also Mr. Foray th^ 
^. LiaL.a^ Fiara eaiMoaly fr0|Migai«d ia Engiaady 
Mo. 68, p. 89, of bis book ^. 

4. Round Conical Pear. Scotch.\ ParticutarK mentioned 

5. Round Winler Pear. do. > by Dr. Giboon, in bis 
«. Oblong RaandWiater Pear, do. j FcmH Q|t«4fasr,ii. 344. 

7. PowMegg. Scotch, I suppose. No. lo in ihe 4ist 

of bidndafd pears lu Messrs. Macbray and Gorrie's 
Account of the Orchards in the Carse of Gowrie, 
bat whaiber lor ihe iaWa.<Nr 4ba 4i«»baO'is im iiM^ 
' tiooed, nor is it daseribod. 

8. John Monteaih. Scotch, I presume. A very fine 

Wintei Pear» ciiUcjr for a standard o^ a wall> whicb 
it deserves* 

I 

* The true i»t. Germain it figured ia the J^sioim hmsHiunM. 
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, On Lithograph i/f and Observations on a Series of Lytlio- 
graphical Drawings, presented to the Academy of Fine 
Arts. 

.From the Journal j)E PuAKMAciE. 

The commissioners emplojed by the Academy to 
•niiike sepoh upon ahe lythograpi^cal' drairiitgk iiy' M. 

Engelmann,- begin witli iMs hrstory of the art, and after- 
vvat ds give a slight id€«>^F its mode of execution. From 
the iaiter sobj6ct«kMe'#»4RieMl4naktng'«ra^ 

Firsts he layt di»m^e>rki«ipWoti -^hidfcHhh art is 
founded, and pointa oiit fa' what' it differs froui the me- 
thods of engraving. * ' ' * ' ' 

The effects prodaeed^ by i tracioig ^ ^rawjng' ob the 
stone with a greaky or reiinoos snbstance^ are tli)fr- simple 
res 11 ! Is of affinities of which we have only yet remarked 
the influence. " > ^ ' 

There are three citisel'ef l^ie «€ectl of afihiities i 

Pirsi; the isdlitjr- with WMcfi \hh compact calcareoos 
stone imbibes moisturei without its retaining it in too 
great a degree, ' * ' ' * . 

'SeeoBdJy^ thet^enetraliog power bt rather the strong 
adherence of greasy or Vinous bodies to these stones. ' 

Thirdly, the affinity uf resins and grease fur all bodies 
of the same nature, and the antipathy of these substances 
to watery and ail moist bodies* t ' .) ' - 

From thiese three princ'ii^ arise the same number of 
consequences : 

First, a stroke made with a pencil or greasy ink on the 
stone will adhere so strongly thereto, as to require some 
mechanical means to remove it. 

Vol. XXXIiL — Seconi* Series. *Bb Se- 
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Secondly, all paru of the stone, that are not covered 
'by a coat Q^ grease, will recei?e, absorb, and retain 
wateir. 

Thirdly, if a layer of coltfared gt easy tubstaoce be 
passed over the stone thus prepared, it will only adhere 
to those lines formed by the greasy ink, whilst it will be 
rejected by those part* that are moistened with water onlj. 
' In a wordy the lythographtcal process depends on these 
tWt) poinls, that the stone saturated wiih waiter should 
resist the ink, and that this same siQne, oiled or greased, 
thonld resist the water and take up the ink ; thus by ctp- 
jplying and pressing a sheet of paper on the stone, the 
greasy and resinous cqioured lines will alone be trans- 
ni^lted on the paper, shewing^ a connter proo^ impression 
of that which is drawn on the stone. 

For this purpose the stone must first be rendered capa- 
ble of imbibing water, and at the same time of receiving 
with facility all greasy or resinoas bodies. . , 

The former object can be effected by an acid which 
will corrode the stone, and take off its fine polish and 
make it capable of receiving the water. 

Any greasy substance ii capable of giving impression 
upon stone, whether the lines be made with a pencil or 
with greasy ink, or otherwise the ground of a drawing 
may be covered with a black greasy mixture, leaving the 
lines in white. . 

Hence result two distinct processes : 

First, the engiaviug by tracing, produced by the line 
of the pencil or brush dipped in the greasy ink. 

Secondly, the engraving by dots or lines as -is done on 
wood or copper. 

It is easy to get impressions of prints without any re- 
versing, by transposing on the stone a drawing- traced oa 
papelr with the prepared ink. 

. From 



.Frouktlieie olwarfalbM we shan concUde that certata 

lithograph ical processes differ entirely from those of en- 
gravings ; and as tbejr partly depend on a play of affioi- 
lies and. repulsioDSy produced by substance* of difiiHrent 
natores, it is possible by varying them we<may at length 
succeed In producing very unexpected effects. 

The commissioners then notice the process made use 
of ^y Ai» £ogeiiiMuiii»' and eonolnde by observing diet 
tbey perceive in his works almost all the qnalitles belong* 
ing to an engraving, and likewise all those which beloag 

only to (^iigii^ail dc^^ix^gg. . . . . ' 

Lithographic Frocesi, or Method of Frinting with Simit, 

invewied in Germamf» 

All kinds of close calcareous stone of an even and fine 
grain, .whi^h fire capable of taking a good polish with 
pnmice^fltone,! and having th^ <i|eeli|y. of absorbing water 
nay be used for lythography* 

These stones aie found in many departments of France, 
and amongst other beds of calcareous stones, in the 
monntains whieb separate Ruffee from Argonl^me; these 
are very proper^ for this' kind of work. ' 

Ink* ' 

To'Compose the ink, heat e glased earthen vessel over 

the fire ; when it is hot introdnce one part by weight of 
white Marseilles soap and as much mastic in grains; 
, melt these ingredients and mix them carefttlly> then m* 
corporate five parts by weight of shell lac, and continue 
to stir it; to mix the whole, drop in by degrees a solution 
of one part of caustic alkali in five times its bulk of water. 
M^e.this addition with cavtioo, because if the ley is 
added aU at once, the liqnor would froth ttp and ten 
over the edges of the vessel. 

' . B b 2 When - 
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I >\?M^A^^ i^Uture of these, substftnces is accopipli^ipd 
bjr^^ ipode^at^ beat and frego^ii^- i^iirxj|^> it oecessary 
quanti^jr of lamp-black U tp.b^ ajd^di aod iiii mediately . 
after put io a sufficient quantity of ^water to make th$ 
ink. ii^uid, and proper for wriiing. . . ... 

w - 

Drawing* . ... 

/ This iak is used.io draw on the stoaeia the ^ame man-r 
ner as oa pa(ier' either with It pen or pencil wh^n the 

drawing on th<* stene is qafte dry and- an impression is 
desired, the surface of the stone is welled with a solu- 
tion of nitric atid in the proportion of fifty to one of war 
ter; this must be done with A soft spongei taking care 
not to make a fiiciion on the ikiiwin^. - < 

The wetting must be repeated as soon as the stone ap- 
pears dry; it makes an e6fervescence/and when thuft 
.ceaseif tfld%toilts is* to be getitly ^tid earefitlly rinced with 
clean water. ' > 

Printing, 

While the stone is sUU juuast it shouki be. passed ovept. 
with the printerV ball charged with>i^» which will onlyh 
adjhere to those parts which are not wetted. A sheet of 
paper properly prepared for printing is then spread oii 

th^M9»^ aaM..Ui^M^ aub^ii^ed tQ the.pra#i^ or possed 
ttwggh a roller. , , - ,\ ■ 

To preserve tlie drawing on the stone frpui dust^ if noti 
in ifninediate use> a solution of gum arabic is passed . 
over i^ which qaq be. removed. by a little ^ater when the. 
stim 1ft wanM again* 

instead of ink,they sometime^ make use of chalk. cra- 
yons for. drawing upon the stone or upon pMper» from 
whioh a counter proof is tak.etn upon tbe-stonet *The 
crayons are made in4be following maohec; 

Three 



' Three parte of foafit two parts of taUovr^ and oat pttl 
of wax, are all diMolved together in. an earthen vesieL- 

When all is well mixed, a j?ijfficient porticni oF lamp- 
biacki called ii'Vankturi black, to give it aa iutea«e co« 
loor; the mixture b poured into mooldsi where it anist 
remain till quite cold, when it wilt become cooMttent 

and proper to be Ui»ed as cbalk pencils. 

\ _'_ ^ it . • . _ - _ . 

Account of a new Method qf ornamenting Japannpd JUaM 
. Work htf Efflorescence f resembling the Appearance prO" 
duced by Frost upon Glass IVindozcs, tailed Motri Mt' 
taiique, Metajiie ciouded Japan for Metuk. 

Bjf M, Alla up, Rue Lazare, Fatis, 

M • ALLARD has auc4^eded in gtvii^ t^»ost> bril* • 
liant and radiant efflorescence on metalKc plale$4 This 

kind oi Japan, the compobiiion of which still remains a 
secret, produces the most brilhant and varied lights that, 
can be UDagioed^ called by the author moir6 metallii|ue« 
eilorascetH japan-^ so«i# of these-are made to imitate the , 
undulating lights in saiin, or the retiected silvery tints of 
mother-of*pearl in such perfection, that one would sop* 
pose these pkles had been prepared in the same manner ; 
practised in the East for making artificial pearls; others 
are made to imitate malachite or the silky copper ore of 
Siberia ; , in short the iaventor has the power of represent- 
ing on these metalUo surfaces the appearance either of 
peail, mica, oi aveniurine, and it must be confessed that 
no japannef in France has ever been able to produce, 
such brilliant effects* This is a new art inTeoted by 
*M. Allard. > 

The plates made to imitate mothei-of-peail or mala- 
chite 



igo On Lyihogrgphi^, 

cbitQ make the most beautiful illusiotis. T\m clouded 
varmsli is applied upon thin plates of tiuned iron, which 
,cmi Ve iWade lnti> l^oipt/ flowei^itatidsi tea-caddies, 8cc. 
9(n& ran be fiimisbed in plates of any size or form, Jo 
tabinet-ruakei s and oilici ai tisans, so that it might be- 
come an elegant mode of ornamenting carriagesy drawing* 
iQDq»Sf &c. 6ic* bat it is impossibie to have an idea of' 
the beauty of these prepared surfaces without having 
seen them. 

This e^reseuce or frost work is produced by crystal- 
lisation operating by some new method on the surface of 
nie^St, and the figures or flowers of crystallisation vary 
according to the uaime of ilie metal, and lu the'agents 
ea»pYoyedy also according to tiie degree of purity of ench 
iiod of metal. For instance, iron which has a particular 
cfystafKsattony presents a variety of crystiilinAtions, whe* 
ther applied upon cast-iron, soft-iron, tem[)ered-iron, or 
Bpmi steel, the Bowers of the crystals produced on cop- 
p#r%iry atoordiog to the proportions bf alloy.' 

THij ' process is In' sbme 'degrecl a means of aiitfTy* 
sis, and on ibis accouni tieserves the greatest attention i 
and as this invention is still in its infancy, M. Ailard 
^afykopeitili tomafee f(reM iesproveaienls. * 

This wMyde of japanning is 'at present ver^r expensive, 
biit is not more than oiie-iourth above the price of the 
best japan «wof k, yet it ia to be expeeted that when it 
baa genied sufficient repute, s«as^lobeufijvers«lly ktiowti^ 
sMid ispproved, M/ ANnrd will possibly lower the price. 
The Society of Arts and Sciences at Paris have voted a 
goU medal to Allard, and the Minister of the late^ 
liioc tiai granted him a patent for 4ie inventioo gratis. - 
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JJU of PutentM far InvtnUoM^ kc^ 

(Continued from Page 1^.) 

tJoHN NeiLsoN, of Ltn1ith<row, Scotland, Glue Maav- 
facturer; toi an improvement in the tanning and tawing 
of hides and skins, and in the dicing or coloiiriog of ka» 
tlier and other articles. Dated June £2, 18 18« 

Albert Rouk, of Yveidon, in the Canton of Vacid, 
in Switzerland^ Doctor in Divinity; for »n ipproveaicftt 
^ or improvements applicable to locks of different deserijH 
^ions. Coronumicatecl to him by a iforeigner residinjg 

abroad. Dated Juiie 30, 1318. 

John BaibDi of Lanarky ScoUand^ Nortli Butaui* 

.Manager for the new Shots Iron Company; for vaxiou* 
tniprovements in the manufacturing and making of qasl- 
* iron boilers, used for the purpose of eyappratiog the Juice 
of ^ the sugiir-cane, . or syrup deprived from thence, by 

means of annealing them in a furnace or kiln of a pecu^ 
liiar con&Uruction. Dated. July 1 1, 181^ 

William Bailby, of High Holf>ern, Middlesex, 

Ironmonger; for certain improvements in sashes, sky- 
lights, and frames, generally used for the purpose of re* 
ceiiriiig, holding! wmd ooataining glass for the admisMis 
of light, and the-exckisiM o^ ism and sdow ; and alfo 

iur making lool's oi covcnugs for liouses and various 
Other buildings. Dated July il, 1818. 

Jambs Milton, late of Paisley in'' North Brttain, bur 

now of Ashton-under-Line, Lancaster; for anew species 
' of loom-work, whereby figures or Huwers can be produced 
in a mode hitherto anknown upon any fabric of cJoth, 
while iq the, process of weaving, whether such fabric he 

' • linen. 
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linen, cottoa, iroolleo, si]k» or any of tbfsm iotermtxed. 
Dated July 1818. 

John Uichtek, of Holloway, Middlesex j for certain 
improvenienu iii the apparatus or utenstlt used for distiU- 
latiofi, evaporation, and condensalioD, and. that the same 
*ar€ new in this cduiui y. Communicated to him by A 
foreigner residing abroad. Dated July 14, 1818* 

Rich ARB OfiicRol>» of Manchester, Lancashire, Iron- 
founder; for an improvement in the manufacturing of 
copper, or otber memi cylinders or rollers for calico 
l^riming* Dated Jaiy 28, ldt8« 

Urbanus Sartores, of Winchester-Street, London, 
IVIerchant ; for an improvement in the method of pro^ ' 
ducing ignition io lire arms, by the coBdensatiott of at- 
taKHrpbertc air. Dated July 88, 18 18. 

Henhy Creigiiton, of the City of Giasgour, Civil 
' Engineer I ' for a hew method of regulating the admission. ^ 
of steam into pipes or otber vessels used for ihe heating 
>f buildings or other places. Dated July 22, 1818. 
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No^CXCVL SECOND SERIES. . S^pt. 1818; 

Specification of the Patent granted to Samuel Hai»Lj 
^ BM^ard, NoHh^hmMr^ 'Coiton i^mmers for «|. 

^ t»iam. M^kod of impr^mjg ^eMiy Kind of Lott W 
}fetf or any Description of 'manuf actured Goods, whote 

* Fahrie is contend of Hoies or interstices made from 
Tkuad w Yam, «• mutUy mmutf attitred, of eoety IH^ 
xHftim, f^MtsMHi'fr^mk Hat, Cotton, Wooh 

' Silkf or ani/ other vegetable, animal, or other Substance 

whatsoever, Daied Novmber 1817* 

» • '. . ' , 

' "\' . ' With a Plate. 

To all to whom these presents shall come, &C„ 
' Now KNOW Y£, that in fuifilmeoi of the said proviso^* 
I tlie iaid'SwniicI' HaH bmeir^eiited -this iostitiaiefmy by' 
vAi^I do decWkfe^ rthat my uiefKbd of iinproTing every 
kind of hce or, net, or any description of manufactured 
^dods, whose, fifbrfc ia'conposed qF holes or intcrsticet 
vMc'fi/am f^aoai brjrsm, as ususilj maaofiictDved, of 
iifewf description, whith^' fahricattfil from flax, cotton, 
woo], silk, or any other iregetahle, animal, or other sub- 
^imoe whatsoever, is . ^ktoribed and ascertained in the 
XXXIII.-^BCONB Sbaib9. Cc maO" 
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manner following: Tbe object of my inventkni ik to re-/ 

move from every kirrH of lace or net, or other goods of 
tbe descriptioo above-meuliorted, all superb uou» ai)ii 
loose fibres or ends of fibres, wbicb are not to bonnd and ' 
twisted into the thread or yarn of which the lace or net^ 
or such oiher good?, is composed, as to form a paft uf the 
solid body thereof; these superfluous Bbres do nqt co^- . 
tribute to tbe strength of tbe thread or pf the Jace off ne^ 
or such other goods as aforesaid^ but forni a kind of for or 
wool around rhe threuds which make them appear thicker 
than they really are, and also fills tip the meshes^ boljiis^. 
or interstices of the iace or net, oif such otber. goods, m 
aforesaid, and makes them appear indistinct and wooHlyiC - 
My method of improving lace or net, or such olfafr. 
goods as aforesaid is« by passmg them throiigji 9r.,#^^^ 
very smaH distance over .a body of flane or. firf prodmMSd 
by the combustion of inflammable gas, ^hile the tiid. 
flame or the iniense heal thereof is urged upwards, so a;i tp 
pass ihro.Hgh the holes or meshes tiie lace or net, or and) 
Other goods as aforesaid* by means of current pf mt, 
which is produced by a cbimnfy $xed over tlie flam^Jm^^. 
mediately above the lace or net, or such nthtr goods bi$ 
aforesaid. The action of the flame is to burn, singe^apd 
destroy as much of the said siiperfiuont fibres or pi^f, at, 
may be removed ' witboot injury to tbe lace of net, or 
subh other goods as aforesaid. A long \nvcM of lace or 
net, or such other goods as aforesaid* or several pieces: . 
united together so ^s. to form a' large jiiijeejr«, is,n^adf^.|<i^ 
pass between two rollers mosnted on^ pver th^ oth^r lik^ 
the rollers of a flatting mill; and the lace or net, or such 
other goods as aforesaid* ar^ further to be extended ov^; 
other roUersi so as to spread part of the lac<| or ]|e^ 4Ky. 
soch other goods as aforesaid, in an horixpatal ppsitioili^ 
bcueath this part the il iuic u applit^d, and the roller^; 



9 



iienf Kind offtti or Zaei^ Ke. 196 

Wing tiM^ ' rdabd will eame the lace or net, orsloch' 
•ther goods lAibfclh-^d'id, to through or at a wy\ 
sitiaH distance above the flame, so that every part of the 
^ piece shall m succession be subjected to the action 
thereof, and the velocity of the movement most be iregu- 
.kt^dy 'tlifli 'the soperflubns fibres of the lace or other 
goods a5 aforesaid will be acted upon in its passage 
through or over the Bame, wttliout having time to in- . 
jure the lace itself. It inust be obvious that the rapidity 
of ithe motion ihost dejaend upon the nature of the lace 
or net, or such other goods as aforesaid, and the intea* 
sityof the flame. It is of course impossible to give any ^ 
gen^l description of the amotion that will be applicable^ . 
liolAfll^rehC cases ; Is sliglit trial, However, will be siifficieot 
in ea'bh instance to ascertain and regulate the velocity, a 
regular and uniform motion will of course be most coo- ^ 
veoi^nt and advantageous. The 'operation may be rt^ 
peisi^'d as ofkn i^s is found necessary to effect tbe n^- 
quired Innprdvenient of the lace or net, or such other 
goods as at'oresaid; and the operation will be most readily 
effected if the two ends of tiie piece are iinited together.' 
so w td'foriii ad eA'dless oibd^ which being exceoded over 
a system of rollers wHl circulate about the said rollers . 
wiien they are turned round, and so every pnrt of the 
said endless band will pass and repass continually through 
or over the flaiiiel * The apparatus (or the production of 
the indteofmieMe gatf'ihay 1&e ttie' ifWe which is welt 
known and in use Yor'ih'e purpose of Illumination. The 
gas Is to be conducted' in pipes to the machine, and to 
eDt<»^'hito a'Vdili^'Whtch is placed horizbnuUy beneath the 
lace of net, of'shcb other goods a^ aforesaid; when the 
lace or net, or such other goods as aforesaid, have been 
sufficiently of)erated ttpbn by the flame acting on one 
8td^,¥fae pi^ce is reverter, and the other side is subjected 

Cc « to 
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to the action of the flame. The drawing hereunto annexed 
represents a system of rollers to operate upon lace or net, 
or such other goods as aforesaid, by the flame of the in-, 
flammable gas. AD (Plate VII.) are the two rollers, which 
may be covered with felt or other similar substance,, and 
between which the lace passes ; one of these rollers is put 
in motion by some mechanical force, or by a handle with 
a fly-wheel, to render the motion uniform ; C is a roller 
to sustain the Jace or net, or such other goods as aforC'- 
said ; £ is a tube which conducts the gas ; gg are little 
brunches to conduct the gas to another smaller tube /f, 
which extends horizontally beneath the piece of lace or 
i^et, or such other goods as aforesaid, and in the upper 
side is a row of small holes to allow the gas to escape and 
form the flame ; the holes are such distances asunder as 
to produce a continued flame of a length rather greater 
than the breadth of the piece of lace or net, or such 
other goods as aforesaid. In a wide machine the small 
tube y f should be divided into any convenient number 
of lengths, leaving as much space between each length 
^ will allow for the expansion of the metal when the 
tube becomes heated. The upright branches g g, may 
be provided with cocks if required, and by means of 
which the supply of gas to any one of the said portions 
of the tube /f may be intercepted ; if a narrow piece of 
lace is to be operated upon, e is the chimney to produce 
a current of air ; F F are two rollers to extend the piece 
of lace or net, or other goods as aforesaid; these rollers 
are mounted in frames of wood placed on the ground, 
ajid made of suflicient weight to preserve the positions 
which are given to them : by this means the two rollers 
can be placed at such a distance from the rollers A D, as 
to extend the piece of lace or net, or such other goods 
as aforesaid, be the same longer or shorter ; G is another 
1 • ^ roller 
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• - * 

wiofipg ^fiP9f^ f P*^^ ^'i' or other, 

goods as aforesaid, when it is very long ; if the piece is 

si^orty ^he two rollers F F are not used, but the lace or net, 
or inoh other gocds as aforesaid^ is passed beneath the 
iQDjUer G, which is poised oo centres io the supports B ; 
these are attached to the uprights of the frame by bolts 
parsing through sUts, so that by reguiaiiug these the rol- 
kc G can be placed io the most favourable position for. 
ei;^endiog the piece of lace or. net» or such other goods ^ 
as aforesaid. AH the rollers must be made so that they 
qaa ^readily be moved from their bearings, in order to 
ipUrodiicp.the piece of lace or net^ or such other goods 
i|f,afore^id, iato the machine, after the ends thereof are 
joined together. The tube £ is fixed to the frame at 
oop,of its endiii, and the other end is supported by a piece 
oiiKW Kf, wh^^h is attaclied to the frame by a centre, 
pin^ ^d.^eroMnated with an eye or ring to receite the 
eod of the, tube; the iron K can be turned aside, as is 
shewn by the dotted hnes, in order to dciach ii from thc; 
end I of the pbe when the Jace is to be in troduced or 
taken olTy. and then the tobe will remain supported by. 
one end only. The rollers are longer than the breadth, 
of the piece of iace or net, or ^uch other goods as afore-, 
saidy .or tfaaa,|he,row of, holes where the gas issues ; and 
bj t|iis /i|U|tns th^ lace or net, or such other goods -aa^ 
foresaid, can be put on the rollers, and they are pot in - 
mptipn before the lace or net, or such other goods as, 
aforesaid, is brought over the flame; but when it is iofull. 
motion it fs moved sideways oo the rollers so as to coipe 
over the flame. A cock most be applied to the pipe E 
to regulate the gas, and whilst the lace or net, or such 
Other goods as aforesaid, is put upon the rollers, this cock 
must be so far closed as to diminish the flame as much as 
possible without extinguishing the same; and when the 

lace 
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' lace or net, or such other goods as aforesaid^ is put in 
motion and fully extended over the flaaie, the cock U to 
be opened^ and the flame will light up, so at lo act .up^' 
the lace or net, or such other goods at itforfsaid. Btar- 
ing the operation of this machine, it is necessary to ex- 
tend the edges of the piece of lace oc net, or such other 
goods as aforesaid^ before it passes apon the rolhnra C, 
to prevent folds or creases io the lace or net, or aix^i 
other goods as aforesaid, which would interrupt the pro- 
per action of the flange. It wiii be proper to attaeh 
coarse lace or tape to the edges of the laoe keep them - 
smboth and eveo ; the edges are extended by oiie dr^ti^ 
persons who stand between the roller F and ihc tVame of 
the rollers A and I}, and hold out the edges of the lace 
or oet, or such other goods asaforesaid^ with their fiogerii 
without interrupting its motion. As the lace or net; or 

such other goods as afcrcsaid, will be somewhat di^co- 

loiiied by the operation^ it may afterwards be bleached 
bj aBj of the processes in common use. The operation 
ii^generally performed'once before the goods ar<; bleachecfy 

tbcy are then half bleached, and the operation repeated ; 
the bleaching is afterwards finished. The above appara- 
tot or combtaation of machinery is cohvenieiitfy adapted 
for the puk-poses of the sahl 'tnifention ; b^t"^! dd not 
claim the exdosiTe ase of my apparatus or combination 
of machinery, except in connection with and in aid of 
the appiieaiion of the fiame of Inflammable gais, to the 
purpolws above described in this spedficattotaV ' 

In witness whereof, 6cc. . / ' • 
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Speeifieaiion 0f tktPiiimt granted to JotiN JAMBs'ALBit- 

ANDER M^Cahtiiy, of Milbank'Street, in the Parish 
' ^ Saint Margareip Westminster, in the County of Mid* 
' "dhttxi QtttUtmtm; for mslmtntion of a Road, or fV^, 
'wr Pmm^aefem lU^^rw, Cr^iks^ andFTaien, and from ' 

■ 'Mm to Shore thereof ^ without Stoppage 6r Impediment 
to the constant Navigation thereof, and across RiverSf 
Fkntrei, aitd'Chasm; aisd of a new Meihod'or 

< MirtiiA iffetmifnMmjf Arekes or Aperiutesfor the rui^ 
^ ning and fowing of Water through the same, or under 
Bridges, to be vsed and applied in the Construction 
tkekefoiro^eittiotM Rtmd or Way and atheririse. 

Dated August ZQ, laU* . . . 

V. • ' ' - With an Engraving. • 

X O all to whom these presents shall come, ^ 
Now KNOW YK, that in compliance with the said pco* ^ 
visQy I the taid Jobn James AlexaiMkr M'Caitby. dot . 
hereby describe and ascertain ihe natore of my eatd in- 
vention, and in what manner the same is to be performed, 
by the plan or drawing in the margin ot these presents, (see > 
Pl^te Vil.) and.th^ following df^eijfUo^ tht f w ii thatis: . 
to say : My invention is of a pasMige sns p e o dg d tn a Hvef':. 
or in other water, and to rise and sink therein, so that such 
passage shall remain at a ^listaii^e fr/MB the amface of- 
the water, sufficient to ^allow a ship or sbipa, or other 
msels to pass o?^r and above the said passage ; and in 
order liiat the said passage may be buoyant, the ends of 
the same are formed so as to make an inclined plan^ 
• fron such parts of the passage over which ships and vea- 
aeU inay pass ; and, so as the exits or entrances of sach 
passage project above the suiiuce of tiie water. The nkk'id 

inclined 
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inclined planes continue the said passage, and connect 
jtb% fame with a floiiUBg bridge nade in ibe us^mU mm- 
wtf 'tfie whole «o ¥e ittoired«both abore attdrHelovfrKil^e 
said passage may be forised in the tbape -of a eyttfKler^iL 
any other more convenient for the purpose, bent ai each 
end to form tbe inclined planeiy acM^jnay be jaoade of iA>n 
or oiher materiab* Tbe «ai4 passage it-^gra?4)IM|v or 
may he paved «s other ronda; eare^ttest heiake»^ aMke 
the passage oH such weight and substance, as that H'will 
^ink under the surface of the water to the required tdflptb, 
and that the ioeKnatioa of the plaiie b^soch aa ieM^lM 
-carriages to pass up^ and dovn the same^witfa aafUg ^ l pd 
facility. The ends of the inclined planes are to be suffi- 
ciently delended against injury from ships or vesaek^^or 
other external cavtes. Tlie said passage must be j^hced 
in soch part of thet«ater» add must bi» so connected With 
the said floating>bridge, as will be most suitable for the 
navigation. The parts ut the bridge leading from the 
two shores to tbe said passage are formed in the usual 

wny^. ^ - 

" In witness whereof, Sec. " ' - 



Spmfication ike Faksnt granted to Hug« RoiirAMSy 
4ff Hmmnemmik, U ike Comty of StUdiesat, GatfH- 

man ; for certain Improvements in the Art of making 
Leather, Dated January 1818. 

With an Engraving, 

O all to whom these presents shall come, &,c, 
Now KNOW YE, tlrat in compliance with the said pro- 
viso, I the said Hugh Ronidds do bereby deelare that 
the nature ^ef my said inveiition, ttnd the manner in 

which the hume is to be ptrlornjed, are parucularly de*- 

scribed 



Digrtized by Google 



^ {n the Art of making Leather* t6i 

WHM «ttd aicertained tti tmA by the drawingt hi^reiititd 

4innexeii, and the following descri|)Liou thereof; that is 
to say : P/efttt»ing tliat the common method of making 
'Jwilbejr 18 kiMnrn, i *h»lid«icribe tbe dicfde first of making 
mf tlHiDi ng liquor; and, «ecl»iK]ly» of inaking leathM 
with the liquor so obtained. - ^ 

v<^.C.J>^ (Piaie VI H,) represents a plant of taps or vat^ ' 
: ^ mMmt the lienor mmihcrea 1, 2, Sdc. to di^ 
i Hi iifd ifiip io each other by strong boards, each tap or fat 

haTtng; a false boitom, :in<i ww eye t.ir jupe, SO constructed 
« 4hai the bouom ot eveiy tap oi* vat may, by loeaos of a 
i^^rtfl piyejeading from theeyeor pif»e, commiioicate with 

j tlU kWH A tap at^^n iticliesy or any dH>re eoilTeaient dis* 
tarrtc?e from the top. aaa, are small [lipes, furnished with 
the jcocks leading trom tlie eye or pipe of each tap into the 
Waik jpipe K L, m^iieh is fiarad about ten inches, or ao)^ 

(flMMw 'ctmvenieni distance, below the top of the taps; 
The eye of the tap, No, 0, is connected with the tap 8 by ^ 
iMa^sof the pipe^ running under the mam pipe KLand 
tHe ^'^ye pf No. l, ^connected with No. 16 tn the sani^ 
Inahner. By means of the aboi^mefHtoned eomnwiicii- 
tions between the bottom of one tap and the top of the , 
infect, tap, the liquor will find its level throughout the 
#h^le range of taps, or may Se stopped by a plug in the 
cross pipe. The tap or vat l9 contains the weakest li^oi^ 
and tan. 15 contains tan and liquor one degree stronger, 
and so on each tap, growing progressively stronger to I, 
which contains the strongest liquor and fresh bark. E P 
represents a plant of hide pits, numbered from 1 to ^ ; 
the tops of which are about two feet, or auy more con- 
tenlent distance^ below the tops of the taps, constructed 
In the same maiHier ,as the taps are, except theiir not 
having false bottoms. The main pipe mii resembling the 
main pipe K L, and small pipes ccc resembling the small 
Vou XXXlIL-^SjBCOMD Suifis. D d pipes 
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adjoining piu a« weie before dnqribed Wwieii ike Iftplb 

A is a copper or reservoir lo contain water; the bottom 
ot whi^h wiii f^Quuoa^d lUe it^ oi xlk» laps* B is a r«r 
HtiQir, upon ibe Aame Uwel «s. c^pfNir^ At Q i«> a ^ih 
eeiver, or large pit, coaamaQdedi bf ithe pip^ mm H ik 

a pmnp to raise tlie liquor intu the reseivolr [5 from G. 

D^p^eiem viqveaWe «ba0!Rr bjr^ w<bi«l^ wAt«i; or lienor iMf. 

^ be conveyed from one pla^e lo aootbcc. . • 

Iliiviug described the construcLipD of tlie taps and pils^ 

I now. proceed t^ tb«^ weiiipd ofifVorHM^ft ^bw> 
bi^rki pr a^y subi^tMce iKmlupi«g;tbe lamiig^iiMifd^ 

19 put into tba diflTerent lapar «od into tb* BrM orweak^ 

of the taps IG, water is inn od need by means oi llie pipe 
from reservoicA* A coii^cpuivcai^oQ b^ng open from 
thfrMp ^fit» nnd from 15 io.Jl4> .undjif^^mio 1» Ui»^ 
mdent, ibat IB will contaiof ibe w«ikM liquor or iofotioiv 
and that this wjli become progressively stronger till at 1 it 
l^ecumeaof Mifficieot sUeu^tb for use in lb^piU*..By meao9 
of a »hool 0 o the liquor pams (torn lap X iQ.the pit 4.iin 
tl)e plant of hide piU £F : which pit contaiot hides th%l af)f 
in .the most forward stale fiom the bottom of ihe pit I. 
^jiie liqoor. being pj^Uy exhaii^t^d by ibf lM<^es in JSio,.!, 
rpps jtbrotigb the, pye aiid crw pipeii i^enij((riied above, to 
tbe pit 2: iq. the sane maener ibe TiqMpr r«99 througb 
eagli adjoining, exhausted by the hides in each, li]I it arr 
ijves at^ wbavi if.quiAe exbauste/^, jk% jr^m tQ waftl^ 
$3f4 if no^ exbamte<)t..^iM^^iQtQ. the req^v^r Gy>ioi.bqi 
pOjBBped into jrcserroir B, whence it ii thrown upon the 
tap, as before described. The liquor being the strongest 
v^l^a iifirftarriveafrom the laps, it m, evident. tiie Ainbeir 
i(if cqaveyeii thfongb th«. pii(fi tbe weaiMi! it beoowfii 
ibe bidftf are tbereloF^ iura ^lei^ fi^WM!i >Me as tbe li^ 

qttor 



^Hor proceeds. Whetr the tap 1 is fuH 6f bark, the ceiu^ 
Miiicaitioa 4)etw«eii )6 Mid id mmt be siopptdU 16 maf 
Im ' MptlcMl,' the-'ctB«nnimicktkMi betireea ti and* 1^ 
amc be opened : fresh berk b^ng thrown into 16 it be^ 
eemes the sirongest tap, and 15 becomes the weakest; 
WJi«n i^^becomcs fuU>o# bark^the smiie opeiatioii pT9« 
l^-ifl' ttiide ihi-'iiro*geal/4iii^ 14 ifleomitt tll# 
mmkttt, by the same ^eenis, ^nd so'on round, so that 
every time a tap is filled with bark that wiiich was before 
the weakest is nade ibe^slfbngitot, and that wktch wiMr 
lhe*w«akeit<mt -ona btfio^iiaMi^thB waaltint) JAiiittliiia aM#li 
tap to tofn becomes the weakest and strongest : rio othei^ 
labour is required in making the intu&ioa than that of 
employing tlia> worst tap as the^ beat becomes faU ; tba 
hida- pila am obangad io* the 'tame manoer. Suppose ^ 
In tile plant EP^ no'^cotftam the greenesi btdet, tUti^ 
pended ou poles, and the liqitor proportionaiiy weak V' 
Mo*'l9 M ^)ied with 'hides and 'tk^oor one degree fei*^ 
smfdef,' 18 aiiH -ODe fbrwafder^ and so wi each ptit, la^ 
creiising progressively in the strengtb<yf the liquor and 
in the lorwardness at the hides to No. 1^ which coataint 
iii0'aliongett Jiquor and - forwardeat bides* 
. By dfscribliig.tfoe wdrk ef oneda^lhe whole |»r6ceft 
may be explained, and I shall 'suppose the yard ro be in 
full work. In the plant of taps C D let all the small pipes 
toadtng fjre«a tbei respective «yes inlo tfae tKNombn pipe 
K L be stopped, except that at «Ner.*lV'Whioh'W to be Jeflf , 
open, the communicatldn*b^lWeen l aiid'f6 being stopped 
by a plug or cock io the cross pipe ; and Jet a shoot be 
placed to aa to coatey^liqbor from the end of tbe'{il||M6^ 
]jrS<t<»4be«ep»ofihepii I, itftbepkntE^F. JUftalltlite 
small pipes c c c, leading from the respective eyes into the 
pipes i» fly be stopped, except that at 20, which is to be 

Mtopan. tte oonwHiiiMion between 1 and. 

, B d S ttoppedi 
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•topped; l«t ft«iiM»ofcH phietd attlM cod of the pifMS wm^' 

so iis to convey liquor into the waste pit I. Now-let 
water run geatly from the copper or ctstera upoo the tap 
ITkediqim io 16 will riM tbioiigh tbo cjt and trM 
pipe'-lo. its level in 15/ this agmti' to ks level io 14; aod 
so OO till the strong liquor in 1 will run thiough ilie small 
pipe a into the pipe K L, tlience it will run by the shoot 
00 upon the pit I, plant £ ¥, eeotiiftieg «he forMrdest 
hides* The same operation will go on here ais io thie taps : 
the liquor in No. 1 will find its level in No. 2, that to its 
level ID No. 3, and so on, changing its liquor in every pit 
till the liqnor in No. 20^ sirpposed to be qillte exhaettedi 
will rno off the greeo hides into the pipe in ood thence 
to waste i but in case the hquor is not quite exhausted, 
it may be necessary to keep three or tour pUs^ at the end, 
for the purpose of spending the liquor by green hid^* 
When the hides in pit 1 are sufficiently tattned they are 
taken out, and the communication between 1 and '2 beffTg 
stopped, the liq4Jor is pumped out of No. 1 upon No.^^ 
Mow-l i^ cleaned ont^ the coinimtnioation wish No/9(>ii 
opened ; the weakest liquor will, thereftwe, ran 'IfDOi 
Ko. 20 upon No. 1, which will now be ready for the rcr 
eeption ot green hides. The same opei:atioos are per-^ 
formed when she hides are tanned and taken oot of Noi-i; 
MC'S then beeames the forwardest, and No. ft is pr»> 
pared for -the reception of green hides, ami this takes 
place throughout every pit. 

/ThepioeesB of tanningy described above, wHl be acoe- 
lei-alBd by hai^ng the pits and taps inclosed^, and keeping 
tip the temperature above ^30 degrees of I ahir nlieit, by 
^ny of the well-known methods of apply^g heat. -Tht 
iaadner is well filled in tfae eariy stages of its progrcss^isud 
"pery eqimbfe in ite texture, aniil is firm and » heavy. vBy 
pcute^s i imve taaoed leather iu a much siiuitec time, 
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l>•M^of a superior quality, then in ihe commoa mode of 

. kI MttttatD that theopanmg »€oaiiminaiMifti«ii btetiitar 
att<aiji httlA'fiit* m'<the'suaiiicv -above deicrib«il is par? 

feclly new ;< and that my iovciuiuii chiefly consists in 
keeping up a coustani flow the tiM^oio^ iiq^uor ihroo^ii 
lhetpita«poa tli€ bides* m • > • «• < . . « . ; 



Oa.^e^gff^^ StrengU^ given to Ships , of Wof Jb»f 

^ With an EngiraviDg. 

ffOfn the Philosophical Transactions of the 

Royal Society of iiOMDON. • ^ 

Sin C£ the tifne that i Erst aoggested the priociple of 
iCppiyiDg'adibgoMl&k frames wofic to sbipa of war^ wbtok 
wlkii'fifsC partially and tnooestfnHy adopted in the Kcoty 
i» seventy- four gun ship, in the year 1805, my mind has 
been continually and anxiously Uurned to this important 
mbjed ; and > it vas not until the ntiiily of tbe ezpeiv 
%ient bad" been fvUy eatablfabed lartbe^'Ophrioa of moat 
fiaTal officers, that I ventured to present to the Royal 
Society, a paper on the iq)piicatioD of this weii koown 
principle to the coostraction of: large abipt of war, b«t 
^whicb, - at fiur aa' my knowMge-ealmidS) sew had.i'be- 
fore that lime been so applied, either theoretically or 
practically, in this, or any other maritime country ; and 
'I am weil^aMFed^ that no tuch appHcatit>n» or loggai* 
tfon, appears in any of tbe Coatinental writers oo napvai 
^arclmccun c. I merely mention this, because it has been 
pretty broadly tnsioiiated that the idea was borrowed 

from 
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from tb« French. The propriatjr of a.dii^iit dnp^ 
lion of ihe tnateriah entering into the constroctioo of * 

ship, has at different times, for more than a century past, 
heea suggested by, Eagli&h fibi|i-buikle£s ; nod partial al« 
teratioos have, in coDseqaeoce, been introdooed ; bwt no 
obe» (hat I am aware of^ has at any time proposed the 

system "of a diagonal trussed frame. If I liavtj received 
any assistance iu tlie pi ogress of thi^ oew systeoii now 

■ 

universally adopted in the Briiisli navy, it. was from the 
plans and drawings of the celebrated bridge of Scbaf- 

hausen, and fjom no other source. 

The, extensive application of this principle to no less 
than tl^trty-eight 'sail of tiie line, and thirty frigale*^ 
might perhaps be conclosive as to the advantages ex- 
pected to be derived from the new system ; hut as die 
Royal Society did tne the honour to intrcKiuce my ac- 
count of that system into their Transactions» at an early 
period of its adoption, I am led to hope that the retvlt , 
of a practical experiment, made wiili a view of proving 
the correctness of liie principle, may nut be de^ueci m im- 
proper or an uninteresting corollary to oiy foriuer pajier. 

In the early part of this jear (1817) ihe Justitia, an 
old Danish seventy-four gun ship, was ordered to be 
broken up on account of her defective state ; aud bavio^ 
observed her to be considerably ai;ched9 or b^ggf»d9 as il 
is usually termed, I determined, notwithstanding her age 
and defcciive state, to apply ihe uu^siug piiuciple to a ' 
certain extent, with a view to observe .what el^eet i4 
would produce on a fabric reduced tp ao.w^l^^d sbai^ 
• condition. 

The officers of the yard were directed to place sights 
OQ the lower and u[jper ^un-decks, prior to. her being 
taken into the dock ; and to ascertain, if hen she groandfi^ 
on the blocks, how mfich.^be bad altered jEirom the. aijite 
. * ' ' ' ' : in 
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la which the w«s when afloat. They were then to ptace 
a certain ntimber of trasses (conformably with the an- 
nexed dr awing, Plate IX. Fig. 1.) in tlie tolUnving manner; 
those in the bold marked A, to be placed in an angle of 
4^ff *r thereabouts, and those marked at right angiet 
to them ; those in the ports marked C to be placed from 

the midsliips forward, in nn angle of aboiu 4(T, and, 
iroul the midships aft, at the same angle, but in ati op- 
positje direciion. As it ,was nneertain where the centnf 
of fraetnre (or point of separation) wonid take place, a 
few of the port-holes about ilic centre of the ship were 
crossed, as sliown in Plate IX. at D. Wedges were ap- 
plied to the heels of the trosses, which were then set 
ti^ht. Hie ship beinc^ ihns partially trussed, the water , 
was then to be let uito the dock, and the ship floated out 
of it into the bason^ where she was to lay one hour, when » 
a t!omn|itiee was to examine the sigbts^^and ascertain 
hoi^ntnoh the ihip had altered ; and again, what change 
had taken place in tweniy-four hours afier floatinp^. Tins 
being done, the trasses were to be disengaged in as short 
a tim^ as posslbici In order to observe whether the effect 
of theif removal' woald be instantaneous, or gradual. 

The following is an extiactof the report of the com- 
mittee : 

^ When the ship was in dock, on blocks perlectly 
stra^ht, she came down in the midships, by the sights 
placed on the gun-dtck, two feet two inches and u half; 
and by those on the upper deck, two fet t three inches and 
a quarter; and when undocked, with the trusses com- 
plete, and in their plaices, she hoqged, or broke her 
sheer, *by the sights on the gun-deck, one fuoi two 
inches ; and by those on the upper deck, one foot two 
inabai «ad ftve^ighlhs ; and at the expiration of twenlj- 
font 'bnofi she had hogged or further broke her sheer two 

inches 

# • *■ 
I 
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incbes and five-eigbths^ and then appeared statioaary^ 
anii completely borne by the tnitees. ^ 

We then proceetled to talte away the trotie* totli^ 

hold, and when they were wholly disengaged, she further 
hoggec|y or broke her sheer, six inches. We next pro* 
mded lo't^ke away the traaset in the portayaofl lilMa 
tVey were wholly clear^, she dropped ac the e»tw a i l l ii| 
(or further hogged) iluee inches and a half, and was ia 
the same position wiien tried twenty-four. hours after. 
• We farthor beg leate to iUte, that the whole of the 
trasses marked B, slaekened aaitba ship floated froas the 
blocks, and became short from half an inch to three 
inches and a ball, and partook of no part of the pressure ^ 
which im our opioion clearly proves that the direction ia 
which Mr. Seppiogs has applied Ilia diagonal ffiM is 
correct, as also the great utility of the trussing system ; 
for although this ship, from her very defective state, 
was much against so severe an experiment, it has proved 
to 08 its good eiFects most satisfactorily ; for many of the 
trusses in the ports fuictd the iimijcrs ihree-eigluhs of an- 
inch within the ends of their covering planks, thereby 
lesseniiig their eHect from what it would have been i^he 
ship had been of a sounder texture ; yet on a ship in this 
slate, the trussinp^ between the ports ah^ne, after those in 
the hold were wholly disengaged, had the eifect of sus- 
tttoing the immense pressnre of both ends of the ship in 
her worst position, and prevented her from breaking, 
whicii she otiierwise would have done, from three to four 
inches, and which she ao^mlly and imnudiattly did on 
their being diten^ged." 

This statement of th^ Portsmooth ofllcers, I trust, wiH 
be considered conclusive as to the benefits to be derived 
from the principle of trussing in the conatrociioii of' 
ships; and althiougb it Was oftly applied fion the kttdhM 

to 
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to lUe beams in the hold* and no( tp the ribs or frame jof 
the ship, as is the case when ehips are regularly hoik on 
ihis ayaiM, yet it auffideotly eelabliabea the toundocta 
of the priociple. 

When the Justitia first jQoated^ after being partially 
Utnaad as described^ the ootse ^ocasiooed by the pres- 
Hv^.oD the trossea is statied to have been ^ truly terrific," 
BftlU she was lairly settled on tbein* The disengaging 
them also caused a similar crash. 

Asy previous to the aboyemeutioaed trial on the J4i«» 

r 

Utii^ soipe proieasioMM persons bad expressed a doubt, 
whether the braces ought not to have been placed in the 

direciiun of the trusses, and vice vertd; the following 
experimeni was oxhibited to show what was expected to 
tafcn.pJace» and which did actoally take place on the trial 
made upon the ship. 

Let Fig. 2, Plate IX. represent a frame of wood, having 
ti^ .braces B pinned to the upper and lower tiesG; let 
tiie trnsses P and the longitudinal pieces be merely 
let in without any fastenings ; then make the point F the 
fulcrum, and pressing down the ends G G, it will be 
foMod th^tthie frame comeif^more in contact by the pres* 
s^fe. ,N?xt reverse the frame, and let H become the 
fulcram, and by pressing at I, I, it will he seen that the 
trusses D and the lotigiiudinal pieces E will immediately 
b^.4iseog#ged and fall out; this proves that, had the 
lf|lig.hi»c^ip the shipa built OB this system in the dia- 
g^onal frame, been placed in the same direction that thpse 
in this experiment were-that are marked A, the ships so 
oonstmcted would, in the act of iaunchiog, pitching in 
n sea^. and as ih^. grew oiAi h^ye slac^kened; certain parte 
of the diagonal frame, and the fabric would have been 
supported by long crooked irumsy whose ends would have 
h^,but one point of support, oftmeiyr, the shelf piece or 

'^OL* XXXUi«— Sbcokd Sbbiis; £e in- 
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iaternal hoop ; and what is more objectionable^ the enidf 
of the trusses would, if so placed, have been cut off to 

an ai)g|e of 4j^*. Oo the cuntrary, by uiak lng the lies in 
tbe diagonal frame the abutinenu, as many additional 
points of support are gained, as the trusses B exceed the 
bracds A ; and further, the trusses- B are now straight 
and short, and their ends are cut off to a right angle, and 
thereby give a support^ and the longitudinal pieces a 
fixedness, which would not have been, the case had they 
been laid in the other direction. 

Indeed no stronger [uaof could be adduced in favoui 
of the efficacy of the principle, than that which was fur- 
nished in ihe launching of three ships of 120 guns (the 
Nelson, the Sr. Vincent, and the Howe). In form and 
dimensions tliese tlirco sinp^ are precisely the same, and 
their frames, beamsy and external planking, of the same 
scantlings: the two former were built according to the 
did plan, and the latter upon the diagonal system. After 
ihe Ntison was launched, she was found lo have altered 
nine inches and a half from her original sheer, and ihe 
.St. Vincent nine inches and a quarter, while the Howe 
altered only three inches' and five-eighths. The whole 
machine in tlie case of ilie two foruicr ships was generally 
disturbed: the Howe exhibited no ituch sygiptoms. 

1 shall only further state, that after the memorable 
battle of Algiers, I requested the Navy Board to call 
upon Captain Coode, of His Majesty's ship the Albion, 
to report on the state of that ship, she being built on the 
new principle; and the following is an extract of his let*- 
ter to them : 

" I beg to inform you, that it is the opinion of myself 
and the officers of the Albion, that il was impossible any 
•hip could have stood the concussion from firiiigi-aiid the 
recoil of the guns>. better than she did ; and on a very 

minute 
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miDOte inspection 4>f tlie ship after the action, theie was 
. • not the least difference to be.observed, except what bid 

been mad*, by ilie enemy, between the side of the ship 
that all the firing was from^ and the side that not a single 
gQQ was fired from during the action ; and every bolt 
and knee was as perfect and secure as before the action 
cominencec7, which was also the case of tlie lower and 
main gun-decks, but the quarter-deck was slaved in se- 
^ Yeral pkcea'; which in my opioion wodld not have been 
the'rcase, had -it been on the same construction as the 
decks that stood bo weli." ' . ' 

The Albion's decks, so well spoken of by Captain 
Coodei are laid diagonally ; the quarter deck as nsnal, 
fore and aft. 

To submit the dingonal decks to the test of experiment, 
I caused the decks of the Northumberland, of 80 guns, 
' to be laid oir one side fore and aft, as is usual, and on 
the other side diagonally, coliformahly with my princi- 
ple ; the materials on each side u cie of the same descrip- 
tion, and the beams attached to both sides of the ship by 
' the same mode. 

This ship was ordered to -convey 'General Buonaparte 
to St. Helena, and Rear Adiniial Sir George Cockburn 
was, by the^ Lords Commissioners of the Admiralty, di- 
rected to report on the comparative merits of the decks* 
. . The following is an extract of a letter from Captttin H6ss 
of the Northumberland, to Sir George Cockbom, which 
was transmitted to the Adinirahy : ' « 

I have to state, that the fore and aft side feq^ired 
ei|u)k>ng oil the passage from England (which was- par- 
tially done) when the diagonal side did not; the fore atid 
aft side now requires caulking all over, and the diagonal 
side very little ; being, in. my opinion, and that of the 
carpenter, miich in favour of the diagonal decks." ' 

Ee « On 
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Oq the retnra of ^o; tlmoibeibad Sbeerofity 
the officers of tbe yard w<re directed very |NMrtlciiledgr to 

sprvey her decks. After speaking of the favoarftUe le*- 
port made to their enqulrii^ by (he o&ceis of the shipj 
they , stated at foJJows : 

'' This report of thc^ offieiflis ras ooDfirmed bf iho ge* 
ntral appearance of the ship o« her arrival at tfab^l^ ^ 
and having subsequently caulked apd minutely examioed w 
ibe state of the decks aod water<^waysp.,\ve Bad the 
parison so mQch in lairoor of tb^iarhofird side, «i tsa^d^! 
terminey that the diagonal system of, .la|tt8|^dad»«Hi ppe*. 
, £fir^le to the commqn system/' . r 



From the Transactions of the §Q<yi£TY for tho J^^^ 



maqhine for ckaoiag corn is peculiarly adapted 
lo use suider «. |hmbing mwMxnt^ as by one proctBis» 
wjtb th(S saM ppw«f iMfoestiliy fbrlbo tbrUflilog taacbme, 
it completely cleans the corn, and renders it fit for mar- 
ket; at the snitie time dividing the diflferent au balances 
into the several compartmentsi-wth the power (by alter- 
ing th9 4ie;r^^ of. mhUig.jtvi^.tovis of oom (^y^btaiiog. 
heth). or, in other words^ by taking away as muofo of 
the small corn or tailing, as may be requibsd^ thecehy 
rendering a^saipp.^ Aopfiiior in 4|ua[ity4 



- I ? • 



Dew:rtp<»pff a MocAme /or ek^nimg Com» 
By Mr. C. Ess&x, East J don, Middk$$x. 



, : ' Wiih^(V^g^'^tt^* ^ ' 
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fir' grivdmg Ceri. 

Having used the machtue tmriy eigbieeo months, 1 
btgtomauak, tiiat from iu pecaUar |iow6r of dividing , 
tbe diMl fipdm ihe cbaff, I find tfae ktter much more mi* 

triiious for cattle; and the superior mode of clearing tbe 
rubbish, that the corn may fail to the wind aioae^ ren- 
den k ikiiioh itiosc aiMcepiible of the quick sDccessioii of 
frktSon, wkioh completely eradkates every particle of 
mouldy and, in a degree, has the effect of drying and 
impmring the sample; and which, as in the last wet sea- 
im» MndM it peculiarly useful ; added to these, are naoy 
oibtr Ihdkaatiigiii mknch WfR euggest titentelves to ttiose 
acquainted with the necessity of such couveoience and 
expedilioflin %gnoujuir»i^ttrsuit|,,^^ ^ - 



CeRTfFiCAT£s addrmcd to Mr. Essex* 

Having seen your newly-invented machine work, I 

with pleasure give it my entire i^probation, and sincerely 
congratulate you on your success. It is far superior to 
any I hsrve ever teen; tnasmach as it saves muGh trouble 
and MjjWMf in the necessary division of racquet, chafl^ 
dust, hulks and corn, which it divides inn very complete 
manner, rendering the corn perfectly clean and fit for 
market. I think the division of the du«t and small 
teed weeds from the chaff a gi^-mproyeme«k^a», wheh* 
the chaff is carried into stable, the carter generally 
sifts the. seed weeds in ti|e dung, K^tcU.of coarse is car* - 
ried again to the 46ld» • . . 
Eati Jeton^ ^eb. 17, 18I7« ' R.'BAosaAW* 

thiifecaialiBlfy eaaiiiin^'tlie machine which yon have 
Invenlfd for etoariftg com^'and I approve of it ebtirefy 

for these reasons: First, it separatea the chaff and rub- 
bish from the cqrn at once, so that the latter is quite 

clean 
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clean and fit for miirket ijumediately, which, for several 
icasoos, must be of great advantage to ihe farmer. Se^ 
wndfy, the chaff is separated »ko from the dust, and 
therefore is better for cattle. Thirdly, the seeds of weeds 
being al4o/ with tite dust^ thrown apart from' the chaff, 
can be destroyed, so as not to go to the duoghiil aad be 
^rried to the fieJd again. Foanbly, the corn pasnng so 
rapidljr through the several sieves most be much driad 
and cleared from mould ; — a great benefit, in my opinion 
as a tuealoian, enpccially in seasons like the present* 
And, fifthly, to thefne advantages I jmay add, that uU h 
affected by one and the same, and nor greater power thap 
that which at the samfi time puts the thrashing machifte 
in nootion. 

Jcton Mill, Feb. 18, 1817* J. Adams. 

In answer to your's of Tuesday last, requesting qi^ 
opinion of yonr new]jF»invented cleaning machine, I have 
great pleasure in stating that, to my judgment, it folly 
Answers the purposes intended, particularly that of clean- 
ing the corn, and at the same time completely separating 
the chaff from the dust, which, of course, renders it in 
ii mach better state for cattle* I must at the same time 
observe, that F consider it a great acquisition attachexl to 
the thrashing raacliine, in completing the whole of the 
business, which before was no more than half done, and 
that in great confusion, 

^c^oir, Peft. 19, 1817. C. Frisby. 

r 

I beg leave to express my entire approbation of your 
newly-invented machine, which I saw at worfc the other 
day. In my opinion it claims the superiority over every 
other machine I ever met with, by the facility with which - 

it 
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grinding Com* fil5 

tt clean awajr the d\fknAt tnbstoMccs, such ad rncqa^t, 
hulk, and chtLff, and srops the dast : bj these means the 

corn is presented lo the wind in the same slate as when 
it has passed twice through other machines, and is by 
ene process cleaned and rendered fit for the market, tt 
has also the power of making two samples, which, by 
altering the sieves both at the sanio liii.e, ninl eventing 
the dost from being blown with the chaff, renders the 
latter more nutritions for horses ; and the small seeds re- 
maining with the dust, prevents them from being carried 
into the fit ld again. [ bcc^ to remark, that by the quick 
succession of friction the grain undergoes, it not oniy 
rubs off any dust or rtonid, but dries it and renders^ the 
sample much brighter ; besides, the advantage must be 
great, arising from the convenience, expedition, &c. by 
which every part ot the process is attended. 

# 

BarMm Wihden, Robert Tvbbs. 

Feb. 19, 1817. 

Having been present at the working of your improved 
cleaning machine, I have much pleasure In saying, that 
I am perfectly satisfied as to the. complete manner in 
'which it delivers the corn at once clean and fit for mar- 
ket; also, that great merit is due, as ii separates the 
chaff from dust and seeds of weeds, which certainly is a 
great acquisition. 

EoMt Acton, Feb. 20, 1S17. Thoua* Young. 

Rbfbbbncb Ta the Enobavino. 

A A, (Plate IX.) Figs. 1, 2, and 3, the hopper into 
which the corn is poiued, as it comes from the thrashing 
milL 



%iQ Desciijjtion of a Machine 

By Fig. 1, a sliding board by which llie tSam of the 
aperture, ihrous^h which the contents ot the hopper are 
discharged, is regulated. 

Q Fig. \f the fiieve-box id itt^place* 

The Meve-box is suspended by four cbeios,. two on 
each side, a a ; ihese are attached to rollers with ratchet 
wheels D Figs. 1 and 2, by means of which the chains 
BHiy be lengthened or shortened at pleasnre, -and conse* 
quently a greater or Jess slope may be glTtfn to4he neve- 
box and its contents. 

£i Ftgs. 2 and 3, a cog wheel turned by means . of a 
baadle^ and working . into two piniuos^ one , at top and 
one at bollooi ; of these, the former- Figs^ ft and S% 
has its axis lengthened into a crank Figs. ] and 3^ by 
means of which a -reciprocating motion is commiuucated 
to the sieve-box. 

he. Fig. I, the wing of the sieve»box«..cpfisi9ting of a 
sloping board, which forms the bottom of the hopper, 
and into which are inserted three pegs, in order to pre- 
vent the racquet from collecting in the hopper. 

ed^ F%. If the back of the siere-bogr^ to which are 
attached the hinges of the sieves. 

ee, Fig. 4, bolts by which the sieves are supported ill 
front, by being pushed into boles in the sides of the 
ineve^box ; to each sievb are font ct ire pairs of hol6% 
which thtis adttit of ctHittdeilable vartiety in the d^ree of 
its slope. This figure shews the iront of a siev«, with the 
boits on a large scale. 

ft Fig. 1, the vpper sileve niade of split willow wands, 
* by which the racqnet is separated from the com and 
other substances. The com, 8cc. f^lls through tbe meshes 
of. tbe sieve, and the lapquet sliding over the front it re- 
ceived in the wooden spoiiCrH^ Figs. 1 and % w^cli oon* 
ve^s it otit of the maehkie. 
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> grinding Corn* ' */ 4l7 

Fig. 1, theflecoad sieve of wire, which deiaiitt the 

chaff and hulks, and allows the dust, small weed-seeds, 
and cora to pass through ^ the hulk^ and chafi fall orer^ 
the front of the sieve opon the iociined pkne, \^ Fig, 1, 
ADd thence into the receptacle Fig. 1 ; and, as they 
are fall iog^ aie tAposeci Lu the blasst tiom the fan, by 
which thej are cleaned^ tVom the dust and, thus rendered 
hetter food fur horses : the contents of this receptacle 
are taken out hy drawing the sliding board L, Fig. 1. ' 

A, Fig. i, a wire sieve (the Jd), ilic uies^lits oF which 
are closer thair the preceding, in order tq detain such 
hiilks as pass through the form* These fall over the front 
of this sieve upon the inclined plane just mentioned, and 

so inio the receptacle K. 

The lowest sieve i, Fig. 1, has its meshes so close, as 
only to allow the dust together with the weed>seeds and 
small com to pass through; the full-grown com rolls 
along its surface, and falU over in front upon an inclined 
plane, by which the grains are dispersed, and thus are 
exposed to the bii^t from the fan, which carries olBT (he 
light impurities. The oorn being now thoroughly cleanedi • 
falls into the box M, Fig. 1, where it remains free from 
dust. . 

The dttst^ fitc. that passes through the lower sieve, falls 
into the receptacle kf Fig. l, and is discharged from the 
machine by the sp<H>t O, Fig. % ; it then falls on the 
sieve or screen P, Fig. 2, which by means of the tbot /, 
and the notches may be set to any required slope, 
and thus will separate the small corn from the dust and 
weed-seeds. 

The cog-wheel E, Fig. S, already described, turns the 
piAUin Q, the axis of which prolonged, Ibrms the spin- 
dle Rf Fig* 1, to wbioh the fliefs Jiit « m, Fig« 1, of, |h« 
fan are attached. 

Vol. XXXIU.— Second Series. Ff S, 
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. 2i6 Oh j4ir and iis roper ties 

^, Pigs. I , % and 9, the cover Of (lood of the fma, 

fastened by hooks ami staples^ aiMl tberefore capable oT 
being removed at pk?asure. 
Tf Fig. If 8 sliding board, allowing aeceaa to the crank 

for the purpose of greasing or repairing it. 

Tlie racquet sjiout is i>uspended by iiooks below the 
«ievc /". 

V V, Figs. 1 and ^ hondtoi of the machinep 



Oh Air and its Properties rtlatite to Respiratioit, 
By the Marqm de .Cuabanmbs.' 

Extracted from his Work on conducting Air by forced 
Ventilation, and regulating the Temperatare in Dwell- 
ings, &c. &c. 

X HL air ol ouv aUiiobphere is composed oi oxygen, 
nitrogen or azote, and a little carbonic acid. The oxy- 
gen, in breathing, ta absorbed hj the Inoga, and is so 
essential to life, that in air deprived of it, all animals in- 
stantly perisli. ft has hence been called vital air. In 
air, cuntaioing less than the natural proportion of oxygen, 
although ail animal does not die, its vigour is tttme-^ 
diately impaired, and-4f the privation be kmg continued, 
disease and d( ath are llie certain cuiisequences. 

An animal, m breathing, not only vitiates the air 
about it by abstracting the oxygen, but also by loading 
it with noxious effluvia from the longs and skin : the ez« 
ibLcnce of which is familiarly proved in the case of the 
dog, which by the nose aloue can follow his master. 

We have thus an explanation of the dreadful eonec- 
quences which have been experienced from bnalhiog air 
in situations either altogether confined, or ill ventilated ; 

as 
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0 reiat$9e to MespiratUnu 

as the sulTucation in tlie Black Hole al CalcuUa, Uit 
levers and other diseases of prisons, iio^pilaW, Uiip^ 
the heiMi-ache and dittms wbiob io mimy raffer ia 
crowded theatres^ ball-rooiiit» amall bed-rooms, &c. Two 
or three people gelling into a carriage are obliged in a 
few minutes to admit fresh air by letting down a glass, or 
eke the oppression becomes insupportable. In everj 
place where there is no' renewal of regular air the evil . 
cxista, iuid is only greater or less in proportion to tiie size 
of the room and the number of individuals who breathe 
in it. Air is> in fact, the first spring of life ; ahment is 
but the second* We may live for many days without 
food; but shut out the access of air, that is, ol oxygen 
to the lungs, and you instantly destroy lite. On the pu- ; 
rity of the air which we breathe^ depends principaliy the 
health which we enjoy, oar freedom from disease, and the 
lenglii oi our days. If a person is alone, he can only 
bi'eathe the air he has before respired ; but it oiiiers are 
in the stmne apartment, the breath of each person pa8^e8 
from one to ostotAer, and it is frefjaently in this way that 
diseases are communicated. 1 state an important tact, 
when 1 say, that in theatres and crowded assemblies pf 
every Icind ; in close sitting and sleeping apartments, 
which are immediately offensive to a person entering 
from the open air; and in all situations where a man can- 
not have a gallon of pure air to breathe in every minute, 
(experience having taaght us that that quantity is re- 
'qnired) we are receiving and fostering in cor system the 
germs of future disease, or we are calling into action 
principles of disease already existing, which might have 
forever lain dormant; and thus by the operation of a 
dow and very insidious poison, we are still further short- 
ening and embittering the short day of human existence. 
It is to men of science in general, and to tho^e in parti- 

F f 2 cular 



9^ Oh €miim$ing Mr by forttd FrntUaUon, 

' cDktf fiAm iv«lob over oar healthy that it belongs to ^ttih 
Bovnce upon thtt inifMirlant subject; I only take the 

Hberty of presenting it for attentive cotisideration. 

On conducting Air in BiiiJdings by the Meam pf forced 
Ventilation, and regulating the Temperature therein^ • 

, . From the san^e. 

The general principle Iliave laid do^n as necessary td 

be observed for cunductnig the air, the only means of 
obtaining a proper regulation of the temperature io any , 
building, are • 

tiTMtf By forcing upwilrds^ eitlier by a phyistcal or me^ 
cbanical power, a constant evaporation of all decomposed 
and impure air, and admitting below an equal renewal of 
Aresh air^ so as to promote a constant^ a! though imper- 
ceptible circulation, and thereby render the 'atmosphere 
of every apartment, and every part of such building, 
pure and healthy, 

• Secondly. — By warming the fresh air admitted through 
a recipient for that purpose, t6 any degree according to 
the severity of the weather, or by admitting it in summer 
without the aid of artificial warmth, hke the Zephyr 
breeze so refreshing in great heats, to spread throughout 
a temperature equally pleasant and agreeable, during 
every period of the year, thus neutralizing all -dangerous 
draughts of air, and preventing the possibility of damp. 

This is so simple that it will be said — who has not 
thought of it F Of what use . is forced vmtihtum f Is 
not known that lighter air must aicend, and that,' conse^ 
quently, wherever any opening is made above, all im- 
pure air will go out, and by a corresponding Opening 
below fresh air must enter f Who does not appreciate 
the benefit of ventilation? How frequently has it not 

been 
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and regulating the Tempimtwe in Dweiiings, 9AI 

beeM spoken of? In what fnsoii» hoApital, theftire, or 

public building, is it not now adopted? Sucli are the 
natural reflections sogge«tecl by theory^ and which might 
occur to every one* such wefre the fint which prt* 
rented themselves to my inind^ and of which practice 
and experience alone have evinced the futility — the the- 
ory is doubtless infallible, as far as regards the calcula- 
tion of weights, and wosld not in this case be liable to ^ 
enor, but that air» being elastic^ ia apt to be compressed^ 
and that the least drau^irht of a chimney, a door, or win- 
dow, the direction of the wind, the density or rarefaction 
of the external or internal atm^osphere, in short, a mnlti* 
plicity of causes^ change its direction* ^Ittf^ 

I shall quoie some examples in support of tlm assertion. 

At the Bishop of Aocbester s Palace, at Bromley in 
Kent, a calorilere sjtove was fixed, and external air ad- 
mitted under the tubes which opened into the room, and 
when the fire was lighted, it sometimes happened that 
instead of warm air being introduced, the air of tiip 
•apartment forced its way down the pipes and ipsnefl in a' 
farifiied state balow, aljthe opening for the intended ad," 
mission of external air. — In at least twenty other instan-, 
■€€s I have witnessed the sam^ effect. 

At J. Ferrer's, Esq. in lincolnVInn Fields a caiorifere 
femivore furnace was erected for warming two' staircases. 
The warm air diffused itself into every part of the front 
staircase, and rendered the whole of that part of the house 
eomlbrtably watm, bnt.in lhe;oth^r (a high weU-atair- 
-case entirely of stone) the air never rose above six feet 
higher than the place of its admission (about ten feet 
above the ground,) and the upper part of the staircase • 
remained completely cold ; the air even descended, and 
spread heat through the basement story ; it even oaca- 
. sioually forced its way down the hot air-pipe, through 

the 
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£28 On tmducttng Air by forced VentHoHon, 

* 

the furnace, and issued at tlie lower opening where cold . 
air should have cnu red. 

At Sanburj Villa a iitrnace was erected to heal a pi« 
nery ; at times the air passed rbrottgh tbe furnace into 
the pinery, at others, it issued from thence through tho 
fornace into ilit o(»en air*. 

At the manafactory^ No. Itl, Drary Lane^ tbe stair- 
case is warmed by a sAmall fornace below. The first aad 
second floors are uniformly at W degrees of licat, and 
the garret at discretion either warm or cold, and yet the ^ 
staircftse is entirely open. 

At Corent-Crarden Theatre.-— Every preoanttoii bad 
been taken in building this theatre, to ventilate it in the 
most perfect manner, according to the principles of^ 
theory. In every part openings bad been mlide in the 
ceilings, falsely cilUed ventilators; from the boxes to tbe 
corridores; in every passage; and even in tbe galleries 
large openings communicated immediately with the car- 
penter's work-shop under the roof; yet tbe vkiafced and 
stagnated air did not ascend ; and tbe kMltenee, after a 
certain time, continued breathing impure air, until op- 
pressed with head-ache; and too often many left the 
theatre, having there laid the lonndMioo of serioos ilkiess* 

At Lloyd's Snbscription-Rooms, as I am infornied, the 
prir\ciples laid down by a celebrated learned man, who 
had been consulted relative to ventilating the House of 
Lords> had been adopted, and openings made in the 
ceilings of the different rooms, and in the floors, for the 
purpose of renewing the air.— Suffocating heat and op* 

* It is perhaps iitcdlesi to tsj, that bv proper attention, anU tbe 
precautioDs taken* tbe whole of the obttaclcs and iaconveDieocict here 
cited have been removed aod remedied. They are given merely to 
ihi»w tke faiUcy of miiDtainiog» that rarefied air oiuit ia ail csms 
aKend* 

pressiveness 



and rtguiaiing the. Temperature m. DweUmgs* 

pf^tMfeiitss have nevertheless been complained of in 
Uoyd's Subscription Rooms, in which, as well as in the 
Uonse of Lords, the benefit of venlibnioo has beoB bui 
Tery ifoperfecUy felt. 

I could quote many sitnilar facts, but I conceive those 
1 imvc already brought forward wili b« suihcieiu to prove 
that no real ventilation had been entablished ; tbatibe 
appellation and the extreme want of it, ooly were kaowii, 
and that the various causes which continually alter the 
course intended to be given to air, and render vague aU 
the calcttUtioQs of theory without practtcei, Imve never 
sufficiently occupied the attention of tboae^ wbOf if they' 
had reflected, must have foreseen at least much of what 
it has fallen to my lot to demonstrate. 

If it is tben allowed»-^nd I do not anticipate that any 
one will attempt to deny it — that, to procure ventilalion 
constant in its effect, and not to be counteracted by snch 
caoses as rhose before cited, it is necessary to make use 
of a physical or mechanical power, the force of which 
mnst be calculated according to the obstacles it has to 
overcome, — it will be a ne¥er*failiag source of satisfaction 
to me, to have been liie first who has stated this fact in 
the form of regular principles ; and I venture to hope, 
that forced ventilation will be generally acknowledged as 
. an object of the highest importance to the health and 
prolongation of the life of man. 

» 

4 

r • 

Having stated- that to give any direction to air, at will, 

it is necessary lo employ a physical or mechanical forcing 
power, I proceed to explain the nature oi &ucb power as 
I have hitherto made use of for the purpose* 

The patent chimney^ventilator which from its con- 
struction forces a current of uir upwards, whenever theie 

is 



is wind to act upon it, first occupied my attention. — 
Fifiding, hq,^ever, tbat in cal4P weather its povver cedse^ ' 
and that air will even descend tlirough the ventilator^ if 
obeying a stronger impulse, I have, ia order to render it 
effectual in all weathers, adaptec( to it a fire, or lamp, 
» which producing a rarefaction of air, forces the current 
J upwards at air times. ^ '"^^ -\, - v **yw .« 

1 have successfully employed a mechanical power, irt * 
various ways, bdt it being liable to be o^l of repair, I 
generally prefer *hfe ransfaotion caused by beat, which f * 
tiave denominated " air-pump" in my specifications; 

These different means 1 adopt according to the situa- 
tion of the place, and the conveniencies to be found iq.^ 
for Ventilating, and U gives me much pleasure to say^^, 
thJlt in every instance, the results 1 had anticipated have 
been completely verified. , i.:?,- .r 

By forcibly drawing up air^ by tliese means, it be-, 
comes easy to give any direction to it in buildings ; aad 
having perfectly at command the admission of fresh air^^ 
from the recipient below, the temperature throughout 
may be kept at any degree, however rigorous the season 
out of doors, while at the same time the atmosphere is 
never unpleasant nor unwholesome*. „ . jt 

* It ii well koown that in LondcHl^air is loaded with a vast quan*-'^ 
tity of particles of smoke, ur dust of coal, which make visible eSccts'!'': 
on our linen, furniture, &c.; but to witness the excessive quantity 1111 
with which it is charged, it requires only to cause a current of air to 
strike against any body whatever, which in a short time becomes as 
black as if smoked. This circumstance caused me to invent a box, 
in which are introduced several sieves, each finer than the other, 
and having placed it at the place of admission of cold air into a fur* 
nace, I have been pleased to see that the air deposited the greatei''' 
part of these particles, and consequently entered much purer, be* 
sidetthe advantage gained, io not having this dust falling on every 4M| 
surrouading object^ 

, Application 
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oi^ rtgdaiing the TmferMnn in Dwtiim^. Sdd ^ 

- ' ' ' ' * • * * ^ 

Jpplkaiiam of tkm Prme^^ 4it No. 1, Russel Placi; 
, the late Metropolitan Bazaar ; Cowmi'GardeH IkMni 

w^^^^ ^aipp^^w w ^n^^FW* ^pwww^p 

' • ' At Ho. I, Rustel Plant. 

years ago, my late Koute id Ruttd Place, wai 

exhibited to tlie public, tind ever since u lias been warmed 
aad veutilated by the same furnaGe below, and has pre- 
MOted, daring each wioter, a perpetnal spring t€mper»i» 
lure in erery part, atrd this at little eii^pense fuei. 

The proprietor of the late Mf^tropolitan Bazaar had 
two furnaces erected about eighteen months ago for the 
parpose of wanning the whok of fhatjarga b^iWing; 
tffectiially tbcee net, tliat tb« tfaertfioMtar itMd at 
nearly the same degree on every floor. To evince to the 
public its effect, I had ventilated the whole at my own 
ttpeoie, and all impure air was eondaoted by pipes fMi 
the upper part of eaeh^ffoor to fh« fbrhaeieff wbileb ac^ 
as the forcing pump, and afterwards discharged into the 
different flues. 

' Hothhig could be mora diemonatratifo: bat onlbrtafe 
nalely that establishment was oaable to support Itsflill 

and in the course of the summer fell a prey to fire, and I 
* was deprived of the benefit I had hoped to derive from 
^ so publicly exhibiting tbe adfaotagaa of mj me^MMt of 

warning and ventiJatiog on • largt teakv 

At Cmmt Gardm Theain. 

Ujvving, lust the opportunity of the Bazaar, and feeUiig 
' miMO. llMa anwr tha. o a c aestty of deraoostiatMig;in smm 
paUic piaoe the admitagee' of my plan, in ordarto nail 

general attention to its utility, I reqoestad a mutual friend 
Vol. XXXlli.-rSEcoNi) Sbribs. Gg to 
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to make a proposal to Mr. Harris, for warming afld ven- 
'ii1i^|* CkHr«iiti<diMmi TUtatfe, .boking^npoa ft ^tg$^. 
HSMxte 'H pi^itlifi^Mjmtn»BL«ii(w*BldriM'i^ 

tiIat4oT>y and the uirnost d iffica I ty<xfor procuring »f^«- 
Witf of the tempeitalttrei uoderlalaiog at ilie saaie time 

sanction and approbation of the public. ^ 'nt o;* 

It was ccitaiqly n<j. small undertaking to devise the 
plan for drawing off continually the air bieailied by twt> 
''or iHree^fl^i^iRKd ffffions^- fdf r iipp r e M tng^ttrdftngeraut 

draughts or Aurrepts of air, (such ?Srf?(^ !tP?"5fP** 
of cold air rushing into the interior on the rising of the 
ctirtaiiij and lendeied sttli more pernieiou* by ihe^de^ee 
of heat to tvhiohf the" iitii«i^rdii#)lgk«i^ added to the breath 

-S#f s^rmatJj pefsoos bad pr^vviow^ rai^;>i^j|^pera- 
.4ttreofutbe 4ibeatre>r tor preventing similar draughts oir 

^»-.<|i|^<0i|miag:bppc doori^^ fine, fpr spreadji^g^ through. 

^iiii*arapwf^s%wi|iit.if^.^^f^ip.p)^ 
r- p^vr«^ Badbtivere^be^4i%;4U t9 bCp:^i|nqni8hed,. 

. Und as it uiay be inleresiiiig tp j^ieiUifio.p^i;sons, and to 
f->A^s^b^f^ ^nrt.^iali^i^ocy tq ai^^4"i?prietors, I 
eiAi^tgiFa .a d^aUcp^ |iCjivc>u^t,^o.t-.t>e^^n<i^^,bavc em- 

poses. ♦ 
t4 ^The ^fM^and most essen^tai poiolub^i^. tl^^.ppaipiete 

fa» i f SM l |>t ieil>ol tiia'JbcatiWjeA s^il bftsin ^.dmm^isg.' ^ 
gdi4|< | ii rtMit ^eaoiawnployedl for tbafepmrposa, . « 

K/f i. 'A patent calorifore fikmi vol e ventilating f^urnace is 
- ' erected' behiiid the lower igaUery, wiMoh^aws og ^ air 
< >IVlifli*^thls iiack <<y^ iji^ thre&^Hi. tim of boff«|dn^he 
'i'^iMi ^iRstv ^«ifidAi IS pipei^4 of 7 ^inahat 4t«m#t«>rt^ffK:b, 

'* and 10 feet iu length, whieb unite io a single pipf^f 2 
*^ feet diameter>-«'-A>«B»footion' is pn^duced in ili^^^ifMfa, 

i porated 
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fiofated by a large tube eiiyislojpklg that VQ w>bicb^|)Ki ai<r 

ens ihe-curreni of air Iriihin.— -Tliese pipes unite at ibe 
m m large cowl^^ wliicb mavosi^iartiii ilm yiiad, a^d 

tbe buildiagi iii tryv *i' ■ -v.! . ' . • rr 



, ' Oii Laws relating to the Salt Duties. '' " ' 
i|fi(Hii»«tb^lUj^ljtrT of the Sti^iiGi: CoMjtti3:;5£j,gf^i}^« > 

•fc-r^mn^^g.g^l^^^ Commiuce appointed to take into cdn- 
'^WiM^tion fliii Laws relating to the S&lt Dirties, 

#^''''-'i't' bbs^Kadohs and opinion, to tlie House, together 
>^ - ^itb the Minotes a* the Evidence taken bilfbre 
^ tbbtot-^Ifavr^bie^d «b «)iiMriil« )ittd*iebttiitj«r 

iJi^ b , . jIj^ .^^'^ , fogethe*' with Hhe « Pdtf tiollli, R«(M0lrft, 
ijq other Papei'S, riMiehed to them b^ the Hotise. 

ii J^^uOUR^ C^nm^iitee l^ave, mibe Brtttjniitiiacier d'ilecled 
" iMitiMMiitiditf ib|h« lUpoitaofitbtiC»<in»itttW Ji< f O »l t i il 
for the8am«'fi«ifK»Maiiolid>^vapr<iieUfmAPii^^ 

" O^iMSlU^' appointed in tbe last Session to inquire into 
ll^ use 6f rock tak in tbe^ftbsrief|..»Qd tbe evidence 
^snbjKmied to thmr m^ctiTe Ac|^s$: iiiid iodi^g ihai 
they h«iv« gone very fullf imofifhit rofaUM l5'the<in»MH 

''foelttre of salt and the use of it in the fisheries, your Com- 
'^4tfiitl^'baire tliougikti U( leaa majysEtal#io^<:ii)hf(»i^ iBucb fur* 
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Uttt Cl^fclteLBMil f^kHttmimiht iMfiRttfiitr 

jepll^ «tt4«d againit llie Silt La w»> arise iBttier^fW»n 
•sdPtstf^ j«W«— liiltf tbe DttdMy mod the letbre pe^ 
liWt» f 4fcMtiinipHMdrfi«itridUoa»*'iiibiol^ 

40siil«d<4MoeMfury. u> ooUeci thHlt, tbao' fi^ any 'Hm#* 
condud jii jtbQsei appointed to carry them into^xecuiiati; 
aoda&il AfifMNMrayi byi rtiHB fl«iide«ce of the SoHoitor o£4b« 

tiao«) few inf0rniau<>n» for penalties in respect ot lak 
ba?e been prosecuted to jodgment in tlie Etchequer^^hat^ 
mim(f)ipir^ |hMifili«r^'?lNiei|r itxwiproKiiafil atet^tb^^ aiiu 
Hrete ' tiMlitatedy attd liie greanesi^pwrt^^before my legal 
process had been commenced upon ibi« subject ; they 
liMe^tnist^^tb«if iklteatkm 4Q;the meajia^ofuremovijig^ 
gMifril4iic^eiim«e(|l»y Mi5t>pmoiiiiiiA>tointMiiii^ui^^ 

ptVI^Uo revenue. -- • ; ■ - . ^' '-^ 

: Thttiaiiention of the.Commiiteo'of 18C)1 j«as ctmottd 
t<i^lM}«lrtU«urepo«biif)«befaiiUlibti«f) by ^he •■bariti«Uo!Wi 
of-^ineii^tlix adequirte in pHidBce>lxiflto salt duties, and 
l^t objectionable in ^p^ineiplet and' operaUoo ; ann^ 
tbvgr^Buboiitladiio thcijudgmjintfiof tfaig^jiouae their opW^ ' 

be |>vddiiMh»<i^' m»y gi^aiid<lmpiil«iinip« 

tei< all desoripuons^>of pemoos ' in 'thisti kingdom^ 8n«l> 

noi fe bia ^ligbiy »ifat«afieiai flot/iia 4ign««Hafa^ MmHm^ 

^ftUfkl«<»fienod'»l'4b«)aS«Midn 5^ thacGom- 
mittee had been appointed/ matie' it necessary to. poetU/, 
pPH^lbe iOfiBiidceaioB/otfithejtti bject^to tbe^oeKi-aofeaiiiiiiii « 
ilfceMov«rjf ithc»tti|Ma6»/Mccttdcii by b ionS'«N|{e«pra<>ii 
mm'^my opamtad tifaf aMeit4iKnlie(|N»mriiM(tb« <oaBtfl« 
sid^iiation of ibis important subject. . 1 » " ' '^o-t 

••YfMW.CililttiMi^ iu^re^^lhere|<lte|. thoaglit it tbeir daiy- 
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Q^ittAiib Miihtgmtm mAmiM m 

VBfmidfmitmr ^torMXid^in^lrbxr far tbi^Hft^«metie^^^ 
tbcr mt *L8#ft imrn eipatte^iif m § mm 9UM , m ifitm -f^ 

ihe RepoiL of Jud« 1801, and the axigmentation of thif 

«iiery impNlifiliemptlMil4a»(r«e«lil9 BgaklKt tlie»4lie df Mil 

ifi aj^irictiltufe, lisherie«s aod niattufactDres, to reltfove*ll!le 
preient irresistible i^mp^aUoo to- the% ssuugglii^^/Miidr 

yonpiQcNfiiDittee coiisider^be^home fishems lo be of th^ 
greatest' knp^rtance, na«] ((i{i<kpeDdeiYiiy of fht'^iddiikmAt 

moltie<tMlOllti^^^IfielllY1l^ 'ntarMi^^ navy'itf^ 
time of war, and of giving occupation and subMtence to 
«3iiff dierbftiiM Myi>rS(ii»Hiii«ioftp«Bift lYmitjCoaniiiKee 

bboks, -^hail^ mi^ niierial aordtDratioiii^tof- the Salt Lanirft. • 
ibsi rei^ic to .the^iifiberie» has b/eeo: oiitained jioce ihel 
H/ffmH of l>8(M^4fdiiie^<thffii4b%Mt|iftiit becntiaiaeiff^ 

to'^ise idvkrsaitv the, fiilhflKWfia^&fwIiich eaofratite'^et 

ascertti'iued^ but^ on 'the»€>llter!band^ by a^pro^Asidti^ ittj 

the peril of carrying aalt coaat^aifCtjniiMiandBnd^iHii 

aggra^atedtby-iriaktiig ibftaiaitwliof^<ile>fenei^iMbdci 
allj deficiencies aboire!0«Bs*^rdfB/^ aiiie&srhe caw tltciv?! 
tbti^ate4ir4eafcy'by iiriwpli ttliey *hayat4Mwomeaa<i JMkd>l0<| 

tUe iDosc piiomineBt'iBa^jecti>)oF<?o^plaiii^ 
concerned in the fisberka^ yimir . Committee are of opi- ' 
' acknii of t aoikgiwof^^iaacmtiaiiaHiffi^iMi to- 

afford 
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t» ike lmifyiaii% m ikimk 

ftfibfd the means of giving relief in most cases where the 
deficiency bad ameo from ibdid«kit M'm^iHMMt 

to another. ^' • J. >ir •« - f i. ..r . h m^i 

With respect to maoy other alleged grievaincei and id^ 
cwiYenic'Dces now' subdstfng, which hat^ if^bfikmi 
iliiiec tbe iemf im (in f^efrtdd Inilh itie Mi4^» 

and the number of those engaged ia the trade of fish cof- 
mg, have been considerably iitcreased) your Cotinniltee 
lukve the satisfactioni to bielfi^ve, Ihlkif iii'loine itialAd^ 
IWjr mciy be salwtaAiMl!:^ Kdioved, "l^iid '?A 'btftM^m^% 
great degree alleviated, without any material danger tt* 
the safety of the Revenue; and it appears to your Com* 
aAitlee^ tbat as far ctt this t»ai effi^cted» it is d^hlAlk. 

sboaid be dobeld tbt (>artfC6lar« of the att^t^^lM* 
curities^ il>e tiumber of sureties, and the penalties to 
wtkich they are subjected, the delivery of salt, the adbrd- 
iDg salt to the fisherman on tbe eoast/ tbeanbfrhigaW iti- 
'^stMed fatifiiy inUe'^anbeiling of 1>on^ds, 'and btlili ttiU 
»ar points which might be enumerated. ' 
' Your Committee have examined the parties u i)o ap- 
pealed in soppoit of several of tlief petition iti tef^rdlte 
to tibata sQbjie«tSy as well ^^tb^rs" wbo were d^eAit^Hy 
yoar Committee to be ca|>ab!e of giving valuable prac- 
lieal information ^ the evidence generally they beg to 
"icfer to tbe eoaaid^ration of thetio^s^j and "f^^rtfi^ki&M^ 
""ilKtorltfr: Bai^^ Mr: Watsbti; Mr. HolMes/Bfr. BollPne, 
Mr. Leigh, Mi.Twiss, and Mr. Marshall.* • ^ ' 

Before closing this head of observatiob, it should be 
^lemarked^ that a difi*erence^iii tbe utoife of cli%ibg' ike 
" law into exeeetion inEnglancf and inScoltandhi alleged to 
exist, and tliat in the last-meniiontd part of the kingdom 
^jMirticulaWy^ the oae ptr cenf. allowed for waste in tbe 
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cftrci^gerO^ gaU, is habitually \y^l\[id<jl, for ^whi)cfc( ^vw 

4iie*degree in which the ^oiaoa fact iirm of the kinj^doftn 

«f^p€ar lo be affected by tb^^fialt duties, and tbi^ Ihws^ih 
ACied to ^jprc^ the collection of them. In the vvritteii 

^ffWf^ety of afiicles ^jui^^eri^iedj in the vianufoettu^ 

,i{ig,|>/lwlii9^ salt is anec^ssa^.y^ngredicni in diiferent 

S^K^^H^gfm^^ 9jr if^g^fnl^m^jbe cotu 

- To sonic manufactures^ in which ii foro[i^ a mope con- 
siderable iugrediet^ty sail i^ under the existing law, de- 
^yeired duty ^to thq^i..ojf ijlass a^d of.ox|rimirjtatic 

gll^wed a. subject of conapiainty frooi havrpg A t«i- 

ifea^y to exclude the inferior manulacturer from the in* 
.flffig^BjC^ intended by i\\f I^isl,a)^u,i^ to be common to ^ 

Mil Yowr Conii^^^>;,f;f^^i5lrrfifi0ii. of Miw.poini . 
^ppses themjp belieyf? tb^, regolatioos ciMplaia«d of mmy 

^^i^iy admit of such an /aH^r^ti^n as may extend the equ^ 

vb^B^^ i^<*J»te^SPflPA^*S ^^s^'"P**pn f}f^ uaanufao- 

,j|fap^ra4vi^ce» it apfi^ears tp be maHing, ypuf Comaaitti^c 
are far frpin supposi^)^ th^t new and importunt applica- 

/fP\]hf^^P^^.^^^ be disc^^^ed,, h^^!^ bfjw^cjajj^o 

'the mtefestiof;.^bf,^iflgd<^^^Bn4 w 

^atip^LS ,8hi|H be diftcpT^red^ your Committee can kM0 me 
(}pubt that Parliament will be disposed to extend to tb« 

^fnan u fac tu res dj^j^den t u ^o^ (tbe^j^ ,t^e aine iodulgceise ' 

^only has been stated^^ your Comiiiiltee of this- desorip- 
^^ipo^, which ii said to be obstructed by the existing duty 
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oa S(iil» tb«t of mineral ftikaiii m ii^ct of gro«l im f m % 
t^ttoe ift the aHittufacture of mi^ villi iriMcit.WMii Ml 
m pmt proporiMD sopplmd fro» fanfifR gfliwitiiiii It; 
haS; however, been stated iu evidence to yom CommitlA?^ 
that the salt* ffQm wUicti tt coaki be wade wilh eq«al fa- 
ctlilj as Ikoiii murtae of •o4a<if il mU WfMfti4li 
the dteonifiotitfiMi of tilt at all aaan ttiel»af yidllllie 
laanulacture) are tu be at present had in RoflicieiU abund* 
aoce, at least for (Uirpotet of exfieriiuaBty the luie of wbteli^ 
IfOQld be exenipi l«0iii ifltpoat or featrieiies; md-tkitft^ 
^ dierftfefe, the ioifiedineoi to the ^ueeeai ef tfata mmmtSmt 

ture canaoi be justly ioipuled to the duty on salt. On 
thit part of tbe subject, yoor Comoiitiee to reftiir tct. 

the et ideeee of Mr* Perbeit Mr« l^nAmt MeiHi* 
Hevet; belttough no proecia hea heeo apeeMM tA^f^nc 

Committee, by which alkah could be profitably produced 
bjr the decomposition of a^t| |^et at such a process iiiftjf 
esM or lie 

' be one of public benefit, particularly as tbey reason 
to believe OQAsiderable alanoa In baf e been etitertaiqyed i% 
s^^^WmA im aaeMMBfie 1* ita eMeelea4 r>ttniri« am.- i^^JmIi^ 

' tradi T Mill h hei btf iHiii ii 'Tonff tToMimilteii iti^l tf" ' 

such a process should be diseovered as woukl supersede 
the; import of barilla^ it might alsoi probaliJjr» sm^^s^ 
ihf MM^ of kelpi eod cMi^pol « birge pioportMMi of ilnf 
ppfiiletiQii 6f the N onb-weti oeettof ScoilaflAjpitbaMii 

cessity of emigration : on this part of the inquiry your 
Committee beg to express no opinion, but leler tu.the 
mkjmtn by Mi. M-1>mm^ Mr* iSiiwri^awiti, eed 

cle of DO great amouot, formerly made in Eogland, ap- 
pears to bAV4( beea in a great measure transferred to 

IpoUeiii, OA amMMUttf the «|«e»ii^e».«aJb «teb jii. it 

cerrieA ^ 
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Oft Mr Laws f€hti^§4^tM^J!Mi Ihttiii, m 

carried oorin that part of thpjiingcioni j this has been at- 
tributed to the duty oq salt, as also the transfer of,^ 
great proportion of the salt provision trade to Ireland, 
both in beef and pork ; and it is particularly stated, that 
tbe distillers in London and iminediaie vjqi/jity, who 
had constantly fed as many as 30,000 , hogs, did not npiy 
keep «ven one : and that of twelve wholesale starch ma- 
kers who all kept hogs, tlieie are only two who now keep 
any: whether the tfaR8lei;,a£t^ie^md^ t.9,Irelau.d h^s been 
owing to the duty^pn^^salt, or to the difference in the 
prices at which beef and , pork can be produced, the 
House will be able to judge on a reference to ^he ac- 
couBift submitted to.your Commi^e^flftii k^A^. ^Y^deiK^ 
of Mr. Adamsand Mr. Cotter^|^^| ,\fff(< ^ .w: ' 
fr Youi Commiiiee ar^ sUongly impressed 5^ith the great 
adr*ntages that may be derived fioin llu use of, snlt m 
feeding sheep and cattle^ lou lfee #iithvril^,pf J^o^d Som^r- 
viJle, (a letter from whonai' hns been^ eshiljitf d in a pfwslpf 
tlie evidence,) Mn Curwen, ^dr. John ;^inclair„ iVlr.-4.F- 
thur Young, whose statje«eutS|<Jii point tljLV recom- 
mend to the particnian »|t^M^.ot;. iiie ^fpuae, a^^^he 
ground on which they. iaAtJ}uif>^4v|h«irXbftiiinuii Jc pro^ 
pose a Bill, by which jiddi(iowltr fl*ji»iAes "jight be; af- 
forded to the use of .«ftlt,, fori purpose, as well by , a 
diminution of the duty, as relaxing the jestricxion Ain^Jer 
jwhich it was granted by >the Act ofjast ,y^r,- 
expectations from salt, applied as a manure, they , are 
much.les3 sanguine; yet, believing it possible lhatJn 
Some cases, and under some circuiAS(apce9^ it jPMy. pXQVQ 
beneficial, and feeling the import^^^f ^affiprdipg every 
fair chance for satisfactory, experiment, to ascerliun its 
value in this respect, they^ h»ve.^xtmded.,their recom- 
mendation 10 the allowing it, op i^f^^m^^^'^l'^M 
this and other agricultural purposes. i/.?»5|r i i >tel0P 
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«ll^ittr€«iiiiiiittci9 •MTtid MMih mmme of impa^mtt^ 
fhe^Uouse attacbet to etery thing which B,ffect9 i^ton^ 
iNionof i^epocvervlMieto^lte'CoflMBQDityi nac to hm 

eomfbrtBf a subject of their anxiout^ inqoiry. ' • * 

In respect to the Urnt, they have examined Sir John-" 
Siattky, ikiA- •Bwtotty Idf . Tfaffnd-, ami the Ecraiaa^ 

IfTi; Okwglrt6bi f^-* . • ""T 

Mt^ Burton^ who forlwenty-eight years waaero o#:tfa# 
Judges of the Chester Ctrctrilv states to year <>ointnitte«;^ 
llMafiwe^ the katswgaieiitattonF al tktoidiity ur iSOft, .tbti^ 
tattiptaiHHi:bdiomr%y^ii^piMd to-IHwa hawi fo Miar i J 
by a^ raj^ i war a o aeio ^ MrMM of -'mH aitalhig ; thaCM**- 
?eral persons are onrted in stealing and carrying off -aak^- 
aad'^lM'lNMMiil'doiil^ thai thia^aa* tosdeaey ttMnaHi^y 
mmm^jofaihti Uodik In aorrobaMiiioia of thia, 9kMmx 
SumMiktf,. Chaiitnan of the #aamar ami Aatirani Quartar 
Sessiood of the Conmy of Cbesiery inibriBecl ^oyr Com' 
nHitaa#'ihal lba aiaota#f the/tak dtttiaaoa^he »K>ra)frol> 
tha pcopla are «a» grai^ il»t tfaif/ oa» ••eansaty 
•iraBgily'ataladir ' Orf tha otlitf *liaa4l, a tery diflamt NSh- 
pression aeems to be made on the mind of Mr. Traffordy 
», Magistrate ot ibe couaty of Gheatari who for mumi^i: 
y^araaetod '-in-tba BaighbaiiiteoA of the taltwoib ; «M 
oCMn &iaii9btaB, who- pra^iraad 4he cahndaia aadaf*- 

sionf papers for the last seven years. 
•dd^tJaa frcqueacy of aofithex-speaiea of offenee^ frathA 
Oft Ibe revaoua^ dMre 4eM. aaarae «Siil'ai4oobt^ arbttta^ 
i^iioiwkieve^ thai ao avtta)e4saii' bold oat a gvaatar lealfK 

talMMI than salt to the commission of such offences^ as 
wail from the diihcuity of detection aa by the fNPa^wilh.' 
«hiah k ia aMflndM. With reqiact to iba eMolbito-^ 
the poor, it baa beea ilatod, tSbtM the a^mige ooHov^ 

tioa of a cottager s family^ Qun&Utifig of five^ ia al>0Ut 

one 
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one bushel a year^ whmh jmt CiHBauitee libitib f«lher a 
lom ^tiaiairt mad whjimlliktre^ t»the 6uafilit|i ol Impinge a 
MM Aoaiir,-«fae^MiMBfliptfoa«ti aaimUj gmisr;.. rtei* 
tmetbit, by laur, the cottage* on. theconBt laay bave biMalt 
duty free, for CMriogifiah^ but be caa only haveit undec 
•»WMrktjp.o£ •jDBmiQainw% «>ji»cooiMttieni» m tomdcr tbc 
ynwkiiMt o£iftlae'tiie|M^'«^ ftbtoti .a»tifarel|i aboctiwi.* 
The benefits and comforts wbicb a repeal of the salt lawi 
would cosfaroB ibe pQ«af-ta gvnera!!, may in fanned 
froBi tkm^pmrni^ TOiiiil>ftyA<h<ai ^^Mrtfj^afflahc^^ni^ 

nisrb«M SHtled to their convenience and inclinattoDy wttb 
aa article ;vhi<}b eolers lolo ainost ever^ part of tbei^* 
ilibai8t9a€y|ii>rtft^ urn ' *j. ' *' 

^ RirfaMwr wpbilaMi myieaiiit mho die^iiBfioy'of taii^jp 
refiaalkig, or greaAly alleviating Abe salt duties, itwtlir/bt-' 
olorious, that iu the present sute of this country^ fittaa« 
aUbtiibiocuoDf to the meaiBii»< wiil ^ insti Jintt 1 ic^ eao-b# 
tioaftMwd thaistba pwMui>Ro»eaB» iwftaot «bo <aat<iiall|6'r 
affected by rt^ or a proper sabBtito^e befoottd. ^ i.r 

la the course. of the evidence of Mr. Gilbert, a Memw 
b#rof •ihe UottiOi 'Bpnlpng of wb«t amat i m o a ii ar ilyt «b»< 
^«Mle9^ oNijcomie, U i» stm^, tbsi if tfae aak 
iMt so rcdaeci aa to do uwuy tbe OMOssity ndiMm^^ 
sttiotiooiy there can be no doubt of ihe me of salt bemg 
very greatly iacreasedi and tbat such regulationa iMid - 
uiiu-mvgfKt9ll^nb^di&4^ ea4h« wMeiH* 

thtf'beiiefit than^eioilontlotbe'Reveooe. 

Your Cotamiuee have, therefore, inquired as to the 
•eak^aiid nature of redostion- wiiicb might he adopted^ 
■oa^tagtite «bo*ooiusiry tbefrte oseof mU et ateiaoiiN 
eUe fwioey end at die mmm linie to supply tfae-amettiit of* 
the present revenue of th« salt duties. ' ' 

^^£lf» fffineipal iiumMO-^Mf ditmend fojr4«i( whicbyoiir 

H b ft Com- 
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'2o(i On the Lam rdaimg to ike Sali Duties. 
Cbmmhime esoLvmiiUSre to 1<mk to weMe^f '« toxsiUkn 

, able reduction of tlic duties, is in respect of sheep and 
cattie; the appiicatioa q( salt fpr this very beneficial pur<^ 

is general In nuuiy parts #f the wofki^ md tl» 
comstance of its aot lidng vied 4ti EogUmd^ tnay prmd-^ 
paliy be attributed to the excessive tax imposed on the 
article. The use of British salt in the ^jetbeIkMlds, an4r 
In the Uotteil Provinoesi luar been losg kniMini|<«ndf<% 
Spain and Portugal also, its value is felly appreeiated^'k- 
appears, therefore, not too much to presutne, that what 
is frequently applied in other countries at considerable 
expense of carriage, might be soon bronghsinto geneiid' 
iwe by the mose enlightened^iwiBenvtln tlie>Un«led«King- 
doiii. Should this happen, and the application of salt to 
agricnUural purposes become general m the United iking- 
doni, it might o2tim^le]y>.so'<eztend.'lhe consQni^liMi<)#f 
it, as to enable Parliament, Withent My saerifice sif ft9St 
venue, to make such a reduction in the duty as would 
destroy every temptation to fraud and evasion, remove 
every alleged grieyance that is now ascribed' to the sal^ 
laws, and farnisb the means of realizing every advantage 
to the different classes of the communitv, and the s^reat 
interests of the nation, which are dependent oo the use 
of salt in the most nnltmited^xtenh- ^ >»i > : : 

^'Resolved, That it is the opinion of this CommittW|< 
that the repeal of tlie salt duties would be productive of 
the greatest and ^post important advantages to all \4e4 
scriptions of persons ior this kingdom^ aad that* the pra» ^ 
sent itate of the income and ex|>endiliire bf the Uiliied 
Kingdooi iilone prevents your Committee fiom instruct-* 
ing their Chairman to move for, leave to bring ia a Bill 

for soch total repeal. '-i; .^-^m^, 

Besolved, That in many points^ of grievanee ■ whicii'' 
[lave be^n brought under the cunsideration of the Com- 

mitteei 
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fiBgiffaa mvoiMie to ihe»daiif|^^f -Mtienal loss. 

'v*&MolTedv That as at the present period of the Session 
k is ttot practicable to pass a detailed law, in referenca 

^f^ointa sWeii lain th« lati Res«>lutk>a» ycra^ 
jMltM.JtBve cattfiBcd^lMiriBttrvetioii to their Chairman 
Ii0r,the single point of furnishing salt to agriculture with 
additionai' faciliiy^ but it-is desirable that a Bill should be 
luPQUgii t « Idrwrd'. ia tbe.'eosiiiag Session ; and ibai in the 
nmm tkm a^telief 4bai^-«en wfeiy be glvan'by official 
rcgniatioD should be aii«rded ; and that fiieans should be 
adopted to render the administration of the salt laws lu 
Ssatland vv. all respeota'sioiilar to the admiaistration of 
tlicm-mifirigiaotf.' 

HciohFei^^ Tlmtfk iis^^he t^piniea of this Committee, 
that the consrderation of this subject should be resumed 
. emriy in the naju bassioa oi ^ariiameoi. * 

li^trwihnii fir tki 'M of Fruit Tree9 in the 

JStiJosfiPu Hay w A R]>. G^i}/. 
With an EngraTiag. ' 

From the Science of Horticulture, 

X HE pefiod of life allotted td us, compared to the 
growth of B tree, is !short, and every person who plaats 
initSitnlef with a tieir to eajoy their produce, must con- 
tidef the saving of a yettr, or the beings enabled to eojoy 
the fruits of their labour and expense a yearearlier, and 
coos^quentiy a year longer, (and this ^^ithout lessening 
thr focare pwlseiive powers of a tree,) a most denrabJe 
attft tUssi^Bftrndilf be^attain^^ 

If 
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' InUrmHomJ^r ikttMfumigmmi 

If plants are raided ia such a maaoer tbat tkej may be 
removed with the whole of ibe root* etttiiw, and wiliwl 
being coHailcd or injorad^ «he foU hc&efit olfil«aiAiM 

Bge, and progressive growth aod exteasion oftbllRiches, 
may be transferred front the nursery grouud to tbe gar- 
deiLor orchard^ ,aad ap .loiK of tkneineaiipd i>i«nd liiitiBi 
easily effected ^htn the a«iJrie Itgbi, o^^it iwi|hi' in'\pwf j 

Tided for either by having the beds or borders prepared^i 
with a stratum of hght open earthy foi the roots to rua^ 
in, as hereafter. decerihe^. eff' miwi ?perfce|iy hfniMiiig 

tfa^ plants m pots. -r - . --.x, ' llaTSi 

Wiien the stodrt or seedlinga are/^laiiledvWftlsmivsewt^ 

to transplantation, great care should .be taliQii ithat 'the^ 
roots be drawn out even. And aol ftfossad ordbest } isMf n 
tlie roots are not lirst filaced li» afightiposdMieir'thqr'Ml-^^ 
doin grow straight, or can be taken up perfect* . r "> ^ n ^ 

If apricots, peaches, plums, and ail dwarf trees^ ate 
raised , in pots of about fourteen, ioobes diMielor ^JUMl ^ 
depth, such Uots may bft^lcnwod imft^^Jkm-fat^^ to<^ 
the full extent of their growitb^ ^od in proper shape, «odi* 
be then transplanted, wi4i5tf^t jeoeiying any chedi» oro 
occasioning loss, of tiine*, j »,! f-'niet r-r 

This process may be attended with a Htclei««irek4fiMK' 
b)e and expense^ butji woddfoertainly ghve^th^Mirser^ 
men a better claim for double the sum tl^n the price' 
now charged for uees; of jnore tbsiii one yearjold^ v^^jnd^ 
if those whq aro.ahp9t9!i9i«iog cim 
they will rather pay twice the soin for trees raised uehHr'.? 
manner, liiaa what'i^ now charged for those mdw^hMlfie^ 
called traiped trees> raised. in Jthe. common way^ i trvcn 
: A peach .or neot^iiBe* tree thna^MiiedpOiid tfmMMb«i^ 
hereinafter directed;, may be removed 4he third aHlamn 
aficr budding, and ilic following summer pri^uce several 
dozens of the.^^esl-ixuii;. tjie A4^jECiff,i(lhftibiM^ - 

twice 
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mft N i t i e ( amlitr; nd^ tite ftfth ycar, npW«fdt of fortx 
doMn; and thete are certahilf nlvatitages faffidemijr 

great to counterbalance a trifling additional expense. ' 

'it will also answer ai good a purpose to raise appk 
tMM ki ^ NNM aattdtr; for idkitit'tlie roots of tboit 
tiM ire dnBittfilitd tojvrcd^ thef tequlie a long tiiM^ 
to recover the loss, indeed f^w more so, and after re- 
peated iraaspia&tstioii, thej seldom lom handsooie or 
beaklgr treet. : 

i)Ar etamhircl trwf ^ tkworfow^ years* growth fnmxhe 
gneft near the groutid, or one year, from a stem of due 
lMight|*vetxn>ved with its roots entire and uninjured, will 
nte giiater ptdgi^l tttmwtd^ ftrrmieg a baindsbm tree, 
ptodttce fliore l^uit, aiy4 lit oMiiards get oal of the reach 
of ^itfe, in !es» time than those raised and transplanted 
is the common way will do, of six or eight years old. 

^ l^the m^ 9M ttMtier bf' perfbtetog 4he diff^N 
em- apenvtioiis of budding, or mocdating aiKP ^eiigraftiftg^ 
&c. I shall not attempt" to suggest any improvement of 
the general practice ; but it will of course be necessai^i 
th«l tbr gtock iho«)d te feflflcieiitly recovered from its 
trBMpfarotfttiofr, «Ad have t$ken good root,' beibre it ii 
opeirated upon. 

plants that are intended to be* ttraioed with two 
scaw Ami the b«ds^ mh as'peacih' ffeea^ &c. shouM 
btfpe tw»'lradr InMrtiM *oppdiHe etch other, and the 
stocks shoold be carefully looked over the spring next 
after budding \ bat if only one be inserted, or one only 
ihiwid gnwTy^i^ aom aar thl& b^gitts' t6 shoot, i«8 top 
iittil he nipped oif, to oecaaioii It to throng out 
branches of equal strength. As these grow, they must 
be carefnliy protected from being Woken or injured; 
shosld ene hiMieh groir stttoger than the other, tlie 
sflreogeH imOft hrte««lf«9 lit a proportionally Minfng 

position, 
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position, which will give the weaken liirg9r»p^0|lioa^f 
. ami forward its growth* 

Should thoie braoches doriDg ibe fint simimer gipw . 
so fast or large as to endanger their breaking, vAiva fkat' 
ened down iu the winter, which they sometimes will do, 
Ihey may, during^ the summer or in. tba iatttamn, hefm^ 
ened in a.recliDiog postttori> profMirtioncd la their sifie; 
but if not in this shape, and of a less heigh^ (bao^foHf 
feet, they luay remain until the next beason. . 
' ..AU collaterals l>r shoots springing from the sides of^the 
etenis,> must be stopped iomifdiate^ above tb^ -fifit tad, 
as they grow out, as this will ioclloe ibem to grow mofte 
in height than in size, and render them more compHable, 

Those lotepded for tli^ simple borizoQU) plan, aaFig.^ 
(Plate VIILX^mnst bj» , managed in .lt|e aaqie .num^er^ 
until the btanobes are siir or eight fee£ long; and alsd 
such as are intended fur one sefpeqtiQed s^;eiDy ud^ilA^a 
proper height*- ; * ^ 

' :.P)atil» thai are intended' for spiral espali^rt mtttt.'lit 
headed backi aad< managed so as to prodac6 four or five 

branches of equal strength on a stock or Htem of about 
six inches from the earth, and those p^^uitted to grpw 
erect} removing all coUaterab, until tbey ai;e .^rm^ Aw to 
eight feet kbg, unless as before remarkedf they grow so 

iaige and luxuriant as to endanger breaking, in which 
case tb«y must be fastened ia.a rccliniag^positidiMl^ more 
pr less^ acceding, to. their strefigth, djitjqg; jk^e/i^a^ of 
fheir groifth* ' ► r 

Should the leading branches of any of those plants be 
by . any casualty , stopped, ^jreral buds < wiU. piobahte 
shoQt; inrtbiscase^ only one. shoot iynnst, be perniitfe4:lo 
grow, to contiQQe it ; all others miis( be remb.ve^d as.so^n 

as perceived. - , ■ 

^ Wbeu, Md^id. uees ii^nd^ f<M( stai|dwhi>.OM 

shoot 
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fliool only jpust be. tttfferj^d to grov^ and this carefaliy 
trained up, so as to continue rising from the point bud ; 

and when stocks are grafted for standards, such grafts 
s^iouid be selected as have the point bud perfect, and the 
shoot prod.ifced bj this abould be carefully trained up 
and con^Qued from the point bud. 

When necessary to shonen the graft, previous to its 
In&ertion, it should be done from the lower or largest eod^ 
and if the grafts that are used have not the point bod, 
one shoot only should be suffered to grow, and this fixed 
a8 4>erpendicularly and straight as possible from the graft. 
, When grafts have taken to the stocky and have grown 
. f few inches^ they should be unbound and fastened, if 
necessary, to stakeS;^ to prevent their heiag blown off, 
^nd all shoots except the leading one taken off. 

If no accident occurs,^ these will require no other la- 
.bour for two or three years; the point buds will naturally 
keep the lead, and In most kinds of trees form a straight 
and handsome stem. 

Whilst the leading branch maintains the ascendancy, 
the side branches of the second year should remain on ; 
they ^rve to strengthen and increase the siase of the stem 
in a conical shape, until it has.attained'its utmost height, 
,which should be about six feet, and this it will generally 
do the second or third year. 

When a tree has attained its proper height, all the 
side branches below those inten'Bed to' form the head, 
should be removed close to the steiii ; and when the stem 
is grown to its due height, which if left to I^ature, will 
be determined according to the soil and situation in 
which it is placed, the bnds 'that rise immediately aboot 
the point of the annual leading shoot, will generally form 
a circle of branches at the end of each year's growth ; 
and those branches naturally arranged in regular tiers 

Vol. XXXIIL-^Sbcond Sbribs. ti and 
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jftnd at proper distancesi are best adapted for bearers of 

their different kinds of fruit. 

Tiieretore witli trees raised in this manner, (see Fig. 2, 
Plate VIIL) no branch will ever require to be shortened^ 
tbe plant will progressively increase^ and, as soon as it 
attains its proper extent of surface and age, vrill bear 
fruit, anti which will generally take place much earlier 
than with trees that are headed back. 

As the central or leading bods and branches are liable 
to be broken by accident, or destroyed by insects, it wilt 
be necessary to look over the e:rafts occasionally, and If 
two or more shoots are contending for the lead, all must 
be removed except tbe one that is best situated for con- 
tinuing the stem ; or if any of tbe leaders grow reclining, 

they must he fastened in a proper position to slakes. 

■ f 



Remarks on Dr. Ure*s *^ Experiments to determine the 
Comtiiution of Liquid Nitric Acid,"* Sfc. 

By Richard Philliips, Esq. F.L, S.S( M, GeoL Soc. 

* mm m 

From the Jodhnal of Scibmcb and tbe Anjs, 
Edited at tbe Roy a l s t i t u l i q . 

Dr . URE has asserted, in his observations upon the 
composition of nitric acid, that '* the exact proportion of 
its two constituents, azote and oxygen, is a problem 
which seems hitherto to have baffled tbe best directed 
efforts of modern science. M. Gay Lussac states, as its 
composition in 100 parts, S0.4 azoic + (jy.ij oxygen j and 
|dr. Dalton 26.7 azote + 73.3 oxygen. Thus discordant 
are the latest determinations/' To which Dr. Ure adds, 
I hope soon to be able to present to the public some 

.* Joarotl of Sdeace and Ifae Artf, vol. TI. p. 891. 

researches. 
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researches, whiph may possibly tend to clear op ihii 

mystery." 

I propose to examine the accuracy of Dr* lire's opinioa 
on this sobject, by collecting and comparing the state* 
ments which have been recently made with respect to the 

acid in question, by philosopliers of the higlicst reputa- 
tion. The first to whom I shall refer^ is Sir H. Davy, 
who otiserves in p. 265 of hia Elements of Chemical Phi* 
losophy, 101 will be the number for the acid contained 
in the pale acid, and in the salts called nitrates, and it 
will consist of one [proportion] of azote, and five £pro* . 
portions] of oxygen/' Now as Sir H. Davy represents a 
proportion of azote by 96, and one of oxygen by 15, ni- 
Iric acid must be composed of 

25.742 aaote. 
74*258 oxygen 

100.000 

I 

The evidence which I shall next adduce as to the com- 
position of nitric acid, is that stated by Dr. Woliaston^ 
in his memoir on Chemical Equivalents. Alluding to 
some experiments which he had just described, Dr. Wol- 
laston says, " I have no hesitation in preieiiiug tixc esti- 
mate to be obtained from Richter's analysis of nitcate of 
potash, which gives 67.45| from which if we subtract 
one portion of azote 17.549 there remain 40.91 ; so nearly 
5 portions of oxygen, that I consider the truth to be 
17m54 [azote] H- 50 [oxygen], or 67.54." If then 67.54 
of nitric aoid contain 17.54 of azote^ 100 parts nlust con- 
«Bt of 

S5.97 azote 

74.03 oxygen 

100.00 

I i 2 To 
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To these determinations I shall add that of M. Gay 
LuMac^ who is indeed quoted by Dr. Ure, to prove that 
diicordaDce^ rather thaa agreement, exists on ihis sob* 
ject; if, however. Dr. tire bad extended his researches 
for evidence sufficiently, he would have seen that this 
profuund chemist, with candour worthy of imitation, has 
acknowledged the inaccuracy of that analysis, which Dr« 
Ure errooeonsly supposes to be, and quotes as, the re- 
Bolt of his latest experiments. 

In the Annales de Chimie ct de Physique, (tome i. p. 
404.) M. Gay Lussac states nitric acid to be composed 
of 100 Tolnmes of azote + 850 of oxygen ; we have then 
' merely to ascertain the comparative densities of these 
gases to determine their relative weights. According to 
Biot and Arago, equal volumes of azote and oxygen are 
to each other in weight ar 0.9^1 S to 1.10359; therefore 
a compound of 100 volumes of a^ote and 950 of oxygen 
qoQsUts of 

25.995 azol^. 
74.005 

100.000 



These numbers, it will be observed* are nearly ideoti<« 
cal with those which I have copied from Dr. Wo]laston*s 

memoir; they differ immaterially from those given by 
Sir H. Davy, and do not vary much from Mr. J)ahon\ 
analysis, as quoted by Dr.'Ure. 

Considering all who have preceded him in this inquiry^ 
as having failed in the accomplishment of their intentiooi 
Dr. Uie appears to be very natujaliy anxious to supply 
the deficiency he has discovered. It would seem indeed, 
as if he had completed the iovestigatiop with no ordinary 
degree of celerity, considering the acknowledged diffi« 
culty of the subject ^ for whep alluding in a subsequent 
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part of Vis paper, to the composition of liqaid tritric nei9, 
he says, " when we inquire more minutely into the pe- 
culiar! t^r attending ibe above compouod of greatest deD- 
sityj we shall find it tp consist of 7 atoms of water =s 
79.£4, united to I atom of dry acid ss 67.5." 

It is scarcely necessan' lo observe, that llie number 
representing a compound body, cannot be ascertained 

' without a previous knowledge of the proportions of its 
constituents; and it most he a1lowed|*tbat Dr. Ure would 
not represent nitnc acid by a number which he knew to 
be inaccurate ; but having denied the correctness of 
every previotts analysis, we 'are at liberty to conjecture 
that 67.5, as above quoted, resnlt from the performance 
of those txperinicnts, before the close of his paper, which 
iie appears only to have contemplated at its commeoce- 
ment. But supposing this to be the casei it is very re*- 
niarlcable that Dr. Ure should not have allowed, that 
67*5 la almost precisely the number by which nitric acid 
is represented on Dr. Woliaston's scale, for he is ac- 
.<|aainted with this instrument, and even quotes it on an* 

'other occasion- to prove its inaccuracy: in the present 
instance, therefore, it would have been but candid to 
have excepted Dr. WoUaston from those whose efforts 
liave been " baffled." 

The principal intention of Dr«.Ure in the paper now 
under consideration, is to determine the constitution of 
liquid nitric acid, a subject which he describes as " in- 
volved in perhaps still greater obscurity and contradic- 
tion," than that of the dry acid. To prove the justness 
of this observation. Dr. Ure quotes and compares the 
statements of Sir H. Davy, Kirwan, Dalton, and Dr. 
WoliastoD, and he concludes theui all to be erroneous. 

According to Dr. Ure, 41«7 of carbonate of potash* 
fiCMIsbting of 13.094 of carbonic acid + potash, 
\ require 
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lequire 32.3^4 of dry oUric acid for their decom position, 
and the nitrate of potash resuhiiig weighs 6l grains: this 
determinaiiuu agrees very nearly with Dr. Woliaston's 
•caJe, by which it appears that 41.7 of carbonate of pot- 
fisb| consisting of 15.26 carbonic acid -f 28*44 potash 
are decomposed and converted into 60.94 nitrate of pot- 
ash, by 03.5 of dry nitric acid ; and as Dr. Ure considers 
that 3'2 394 of dry nitric acid are equivalent to 40.64 of 
liquid acid of sp* gr. 1^5, this acid must consist in 100 
parts of 

79.71 dry acid. 

' , 20.29 vvuter. 

) 00.000 

By Dr. Wollaston's scale, liquid nitric acid of sp. gr* 
l«i » constituted of 67.54 one atom of dry acid, <f 22t64| 
or iwo atoms of water, 100 parts must therefore <^Dsia| of 

74.895 dry acid, 
25.105 water. 

100.000 



It appears then that whilst the c6mpositioa of nitraiSL 
•f potash is nearly similar according to these statements, 
in Dr. Wollaston^s estimate the dry acid in liquid acid of 

sp. gr. \.5 is to that uf Dr. Uie, as 74.895 to 79-7^- 

Before I mention the experiments which I have made ' 
OD this subject, I . shall notice and compare Dr. U're'a 
statements with each other. I have already quoted a 
passage, ui which he lepicsenls acid of a certain density, 
as consisting af 7 atoms, water 79/^4 united to one atom 
of dry acid 67.5; these numhers appear to be from Dr. 
Wollaston's scale, and of course they are considered at 
correctly representing the quaiiliiy of water and acid in 
f|uesliox^ If, however, we compare these aumbers with 

those 

« 

♦ 
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ttiose which are to be derived fcom Pr. Ure't aDalyma of 
Hqiiid nitric acid of 1,5, it will appear that this acid is 

composed of 67.«i, one atom acid united to 16.79 water, 
and consequently of one alom acid, and one atom and 
of an atom of water,^ — a conclasioo^ of which it may 
be truly stated in the Jangnage of Dr. Ure, that it ''ex- 
hibits itiiernal proofs of inconsistency and error." To 
examine ibe subject experimentally as well as theoreti- 
cally, I prepared some pure nitric acid, which had a sp. 
gr. of 1.496y so nearly 1.5, that they may be considered as 
identical in experiment. Of this acid, I saturated 150 
grains with potash, and evaporated the solution of nitrate 
of potash to dryness ; the salt obtained weighed 215 gr8«; 
and according to Dr. Ure 6\ of nitre contained 32.394 of 
dry acid, agreeing very nearly with tj'I.o, which is Dr. 
Wollaston's proportion. As then Cil give S2.5, 215 must 
contain 114.55 of dry acid derived from 150 of Hquid. 
One' hundred parts of the liquid acid appear to be com-* 
posed of 

76.367 acid. 
23.633 water. 

700.000 

The dry acid, it will be seen, exceeds Dr. Wollaston's es- 
timate by 1.472, and is less than Dr. Ure's by 3.343. 

It is easier, for obvious reasons, to ouiain more accu- 
rate results with carbonate of lime than with carbonate 
of potash ; X shall therefore now state the e;speriments 
which I have made with this substance. I ascertained 
some years since, that 476 grains Oi" carbonate of lime 
require 681.75 of liquid nitric acid, sp. gr. l.i», fpr. their 
decomposition ; and this determination has been noticed 
by Dr. WoUaston, as agreeing very closely with his Tiewt 
of the composiliou of litiuid uUnc acid. In order lo try 

how 
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how much nitrate of lime would be obtained from thede* 
compoBUioQ of a given weight of the carbooate, 1 pnfc 
liK) grains of double refracting spar Into a 5|uanlity of 

' nitric acid» insufficient to decompose the whole of it; 
the plalina cruci tj!e coniaimiig sulutiou of nitrate of 
lime, and the uodecom posed carbonatei was heated till 
all the water was dissipated ; on weighings I obtained 
243.9 grains. After dissolving the nitrate of lime in wa- 
ter, I found 3.4 of caibonale unacted upon; if then we 
subtract 3.4 from 150, the quantity of carbonate of lime 
m^iginaliy used, and also from i243.S the weight of the ni- 
trate and carbonate of lime, it will ap(>ear that 146.6 of 
carbonate^ were converted into 239.8 ot nitrate uf lime. 

The experuDeots which i have now mentioned, show 
tbet 69 of carbonate of lime are decomposable by 90.fi3 
of nitric acid 1.5, and that 10S.05 of nitrate of lime re* 
suit from their action ; it will be seen by tlie scale, that 
63 of carbonate of lime contain 35.46 of lime, which de* 
ducted from 103,05, the nitrate of lime, give 57,59, as the 
dry nitric acid contained in 90.23 of liquid acid of 1.5, 

' or it consists of 74.91 acid + 25.09 water, a determina- 
tion in which it will be seen, that the acid differs only 
about r«W P^^rt from the quantitjr stated bj Dr. Woilas* 
ton. 

With respect then to the composition of liquid, as well 
as of dry nitric acid, I conclude in direct opposition to 
Dr. Ure, that the subject is neither obscure nor mysteri* 
ons ; on the contrary, it appears to me, that the emioenc 
philosophers, whose results he quotes to condemn, or 
whose conclusions he confirms or copies, have effected 
ail the certainty which can be derived, firom th^ best 
directed efforts of modern science/' 

Oh 
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On ike. Came if Bloiehes on the Shoots of the Peach Tree, 
By Mr* John Kinmbnt, Gardener at Mwie, 

V 

From the TiiANSACTioirs of the Calbdoniak 

HoBTICVLTirXAL SoCIBTT. 

I TAKE the liberty of sending to the Society a few 
Uiot& respecting blotches on the shoots of peach trees^ 
and 00 the proper soil for those trees. 

There is, ho^e^er, a malady to which these tender 
trees are very subject ; concerning which, nothing within 
the reach of my information has been written : I mean 
certain black lifeless spots, which are very apt to i^ppear' ' 
fa the young shoots during the summer months. I have 
often been sorry to see the shoots, not only of old trees, 
which we might suppose worn out, but also of young 
trees, whose shoots at .tot sight would be thought fair 
and loBO riant, with their young bark infected with that 
malady. It often gains ground, and proves fata) to the 
tree ; at any rate it produces a very disagreeable appear-^ 
' ance. 

I have heard various reasons assigned as the cause of 

this disease, such as damp bottoms, and exhausted soils. 
If this miiiudy only appeared on old trees, or on youn^ 
trees planted on old borders, these conjectures might be 
adopted ; but it is no uncommon thing to see these black 
. spots appear on trees in new gardens, the first, second, or 
third year after piantiug. And from what I have expert- 
^j^d, ia the course of the last two years, I think I may 
. venl|^re suggest, that it proceeds chiefly from over 
dunging, or making the border too rich. 

In support of this doctrine, I shall briefly state to jo« 
what I have experienced on this sqbj^et at Mnriie* 
Vol.. XXXIIL— SBeoMD SBRI^t5. K k In . 
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In the cold wet season of IBll, the peach trees, which 
had formiirljr looked well, and borne very profuse crop8| 
gave evident signs of approaching decay ; and I found it 
necessary, in ihe spring following, to supply ihcir places 
with young trees» The border being very damp at bot- 
tom, I had it properly trenched and drained. 1 then dag 
pifs for the young trees, about six feet diameter, — 
wlieeled .iway al! the old mould, and at the time of plant- 
ing tilled up the pits with new mould. It liad occurred 
to me, that it might be the richness of the soil that piro- 
duced the black spots. 

Some lime in the beginning of the winter, 1811, t col- 
lected together a rich compost heap (No, ]»)t consist- 
ing of one-third light loam, one-sixth strpng clay, one- 
twelfth lime, one-sixth hot-bed dung, one<^sixth vegeta* 
ble mould, and one-twelfth pigeon-dung. At the sam^ . 
time I collected another heap (No. 2.), much less rich, 
consisting of one-half light loam, one-fourth strong clky, 
one-etgbth earth from scourings of ditches^ one-sixteen^ 
lime, and rtne-sixteenth hot-bed dung. These heaps I 
turned over occasionally, in order that they might be well 
meliorated by the frosts. 

About the middle of March, 1819, I planted the trees, 
and applied to the roots of a few of ihein the rich com- 
post of No. I.; but the greatest number of them was 
planted with the compost No. 2. About the latter end of 
June I examined the young trees all over : the shoots 
they had njade were nearly all of the same size; but 
I was no way disappointed, when I found those I bad 
, planted with the rich mould aadly infested with black 
spots; while those planted with No. 2 remained whole 
and sound. There being only the few which were planted 
with No. 1 infested with the black spots, with my knUc 
I cut the blemishes entirely out ; and aboni the latter 

end 
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■end of September I foand the wounds completely whole. 
Early in the spring, 1813^ i dearcd off the rich mould 
eniireiy frooi their roots, and supplied the vacaucy with 
No. 2; and at the eod of last season 1 had the hap« 

piness to see them succectl lo liie utmost ot my wishes, 

» 

free ot hiack spots. 

Mvriep March % 1814, 

On preventing the Mildew on Feach Trees. 
Mr, James Kirk, Gardetur, Smeaton, 
From the Transactions of the Calbdonian 

HoKTlC U LTURAL SoCItTY. 

f BEG leave to submit the following observations to 
the Horticultural Society, on the mildew upon peach- • 
trees. 

For more than nine years I have not had « mildewed 

leaf on any of the numerous |>each-trees that are in the 
garden ot the Honourable Mr. Baron Hepburn,'at Smear 
|oo, either in the hot-houses, or upon the open wall. 

I ascrihe this exemption from mildew, to my modftof 
management ; which is this : in the months of January 
and February, if I see any of- the trees in a stunted or 
sickly state, I tal^e away all the old mould .from the 
.roots, as carefuUy as possible, and pot in its place, ftedh 
rotten turf from an old pasture, without any dung. This 
I have done in many instances; and all the times that I 
have practised it, tiie trees have never £siled,. not only 
.completely to recover their health, hnt to prodnoe a 
crop of fine swelled fruit. - ' 

Smeaton, Sept, 1 1, 1813. ' 

K k « On 
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On the Management of Sea-Cak, 

B^Mr, Thomas Baeton, Gardener ^ BotketU CaHk. 

From the Transactions of the Caledonian 
Horticultural Soci|ety. 

The Cramhe Maritima, or Seh-Cale, appears now Co 
be a vegetable in general culiivation, and brought to 
tolerable perfection on various soils^ and by various modes 
of treatmeat ; but in general it is found in the greatest 
perfection on a light sandy soil, of from eighteen to 
twenty inches in dcplli, being the nearest to that of 
which it is indigenous, Thierelure, where such a soil iS 
not to be met with/ every means should b^ used to bring 
it as near to that quality as possible. In snbmtttmg m 
few practical remarks to the Caledonian Horticultural 
Society, respecting the cultivation and early production 
9f this vegeUbley i hope they will not altogether pirbve 
undeserring their attention, however short they may fidl 

4 

of indicating the most perfect mode of practice. 

The soil in which I cultivate this vegetable is a pretty 
ptrong loaM, on a loose till-bottom, which .was pievionajy 
.prepared by trenching, from eighteen to twenty inches 
deep; at the seme time mixing a good portion of vegeta- 
ble mould, from decayed leaves, which had lain at least 
two years, to which 1 ad<kd a i|nantity of river saad. 
Tbe grciund is then laid one into beds» four feet' wide, with 
two feet of anf ittkerspace, sowing two drills on each bed, 
about the latter end of March, or early in Aprils and 
with wliich may be sowji any other light crop^ leaving 
the interspaces for carrots, cauliflowers, or turnips ; the 
ground being well prepared for such cropping, which 
does not in the leai^t injure the young sea-cale plants, pro- 
vided they are kept clear of weeds. In summer the plants 

should 
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sbonid be thyinedy leaving tbem from nine inck«8 tp a 
foot apart in the drilb. In the antamn I cover the whole 

of the beds wiLii leaves, as ihvy art: laked up from the 
pleasure grounds ; covering each bed in thickness accord* 
ing to the strength and .age of , the roots, giving the 
greatest covering to the oldest, up6n an average from ' 
five inches Lo a foot when first laid on ; over ihib I place 
a shglu covering of long dung, just sufficient to keep the 
ieaves from being blown abont. The covering is snared 
to remain on the beds until ^he whole is cat for use the 
following spi iog ; after which the dung and leaves may 
be removed, and the ground dug regularly over. By this 
treatment the heads will be fonnd free and well blanchedi 
and> from the sweetness of the leaves, free from any un- 
pleasant Eavoar. As the heads become ready for use, 
they will raise tlie covering, by which means they will be 
easily perceived, without removing any more of the co- 
vering than the part where those heads are that are in- ' ^ 
tended to be cut. * ' 

Those beds which I intend for early produce I do not 
cover in the autnmn, as specified for the general. stocky 
fat a part will be lifted by that timc^ and the other be» - 
fore the approach of severe frost. I always leave ihe 
oldest roots for this purpose, (which are about five years 
standing,) keeping up a succession by sowing an equal 
quantity every spring. About the last week in October, 
or first in November, I commence taking up the roots for 
forging, which is done in the following manner: open a 
trench at qne end of the bed, and proceed in a regular 
manner, trenching the ground to the depth before speci- 
fied (eighteen or twenty inches) in the operation of tak- 
ing up. the roots, which prepares it for another sowing. 
As the roott are Uft^ 1 place then in a frame, pmU 
ottsly prepared with a slight hot-bed for their leception, 

« beginning 
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beginning at the back with tbe first row;, potting some 
line eartb firmly about the roots, and so proceed untiJ 

the frame is full, leaving the heads just above the surface; 
after which I put an ihe iigiiu, and iei it remain for a 
week or ten days, until all danger of over-heating is past. 
Then 1 take off the lights, and cover the surface of the 
bed with leaves, to the depth of four or five inches; add- 
ing more as 1 find the heat decrease, until the frame be 
nearly filled to the glass. If all has gone well, the sea- 
vale will be blanched and fit for use in three weeks, ^r a 
nionlh aL tlie fartliest, fVotn tlie time the roots [ire pui . 
. into the frame. The retaining as much earth to tbe roots 
as possible at the time of liftings I at first considered an 
object ; ]>nt from experience I find it is of little conse- 
quence, provided the niouid is made iirra about the roots 
at the lime they are placed in the frame. 
- The certainty of having this vegetable -fit for use at any 
Ti'arltcular time it may be required, is an important object 
with iniHM . i lierefore, to such I would recommend ihis 
as a certain way of procuring it by any lime that may be 
Wished* The saving of lahour and dmg by this mode of 
treatment most appear obvious to every practical gar- 
"dener, when he considers the dlfH( uhj attending the 
keeping up a proper and regular degree of iieat^ by co- 
vering with dang over pots, and other similar methods,' 
(as generally practised,) at so inclement a season of the 
year ; requiring three times the quaniiiy of dung to pro- 
duce, an equal number of heads, to what will be necessary 
when the roots are placed in a frame; for a common me- 
lon frame will contain ?as many heads as are capable of 
being produced in two drills of twenty yards each, by 
^ covering with hot dung. ^ , • 

' To keep op a regular succession^ I find two frames, «f 
'three lighta eacb, qoite sufficient for a large family ; the 

first 
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first prepared tihoui ilie beginning of November, and llit: . 
second about the last week in Decero bei ; and hy the 
time the second frume is exhausted^ sea^)Ble will be readj 
for use in the open ground, where it had the thickett cbV ' 
vering of leaves in autumn, and so on in rotation, as the 
beds have had less or more covering applied lo tbeio. 
The last cutting wiH be from what was sown the spring 
before. 

Some may object lo blanching the one year old plants ^ 
but I am induced to think they are nui the least injured 
b^ it, for the slight covering that is given them, is only 
a requisite protection to them during the winter ; and as 
they come in mucli later in spring than the old established 
roots, the season tor this vegetable is prolonged a fbrt- 
night or more, and thus it is only making use of what it 
Would otherwise be requisite to throw away ; for if the 
young plants are suffered to remain with their flower- 
stems upon them^ (which they seldom fail to produce,) it 
tends much to weaken, if not entirely destroy them. 
If, therefore, they are not blanch.ed, they should be di- 
vested of the fiower-stem, and this causes them to form a 
good stool for future produce. 

Although the sea-cale is by no means a delicate plant, 
I find it is much bene6ted in the open ground by a slight . 
protection during severe frosts, and particularly such as 
we Irave experienced the last winters (181S, 1814); dur- 
ing which, although uncommonly severe, 1 had not the 
least difficulty in affording a regular supply of this vege- 
table, by the method I have here endeavoured to describe. 

: Bg^kmdl CoMile, Marek .S, 1818. 
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' JLut of Patents for Iimntiims, Sfc. 
(Continoed from Page }9€.) 

Samv&l Clegg, of Westminstery Engineer; for an 
improved gazometer, or gasholder. Dated July24y 1818. 

Richard Blakemore, of Miliugriiruh-woik, Gla- 
morganshire, and John James, of Lower Redbrook, 
Gioncestershire, Iron-masterB and Tin-plate manofiu^ 
turers ; for a new kind of plate, which they denominate 
Armorphous Metal Plates} and likewise a certain im- 
proved and more perfect method or methods of crystal- 
lising, or rendering crystallisable^tbesnrlace of tin plateij 
or iron or copper plates tinned, which they call^rmar- 
phous Metal Plates. Dated July 24, 1818. 

Joseph Manton, of Davies-sueet, iierkeley -square, 
Gun*maker.$ for certain primers for fire-arms; and also 
certain improvements in the construction of certain of 
the parts of fire-arms. Dated August 3, 1818. 

John Malam, of Marsham-street, Westminster^ En- 
gineer ; for certain improvements on steam-engines. 
Dated August 5, 1818. 

James iioLLi>i grakk, of Maiieliealei, f.an cash ire, 
Mechanic ; for a method of making or maaufacturing 
copper or other metal rollers for calico-printing. Dated 
August 7j 1818. 

We are requested hy Mr. Bate, of the Poultn/f io 
Mate, that the History of the Kaleidoscopey which was 
insert^ in Qur iast NitnUfer, was sent ta us by the desire of 
Dr. Bbbwster, whose name should ha/oe appeared ae^the 
authqr, in place of Mr, Bate's. 
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No. CXCVil. SECOND SERIES. Oct. 1818. 



Spw^iaition of the Patent granted to Thomas Cubsqn 
^ '. Hak»ar]>^^ Peierbmugh Court, Beet Street, Prniier ; 
for certain Improvementi on, and Jdditions to, Prmtm^ 

* Prmes, and also in the Process of Printing, 

: • Dated November 1, 1817* 

With ao Eograviog. 

all to whom these pr^ients shall come, Sec. 
Now KNOW YB| that ID compUatice with the said |^ro* 
vlsoy I the said Thomas Cnrson Hansard do hereby de- 
clare that the nature of my said invention, and tlie man- 
ner in which the same is to be performed^ are particu- 
larly described and' ascertained in and by the following 
description thereof^ and the drawings hereunto annexed ; 
that is to say : My first improvement is the Dividirig 
Tipnpans, which are capable of being added to any print- . 
ing press, for the purpose of printing doable sized sheets 
of paper, and 'then dividing or cutting such doable size 
paper to the ordinary size of single sheets of paper : 
They are shewn in perspective at figs* ^ f ig* If 

(Plate X.) repraeoting the tympnis turned down upon* 
Vol*. XXXIIL— ^SscoMD SxEiBz. L 1 the 
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the press, with the hindmost part of the inner tympan 
opened to shew the mternal part. These tympans con- 
sist of/ first, the outer tympati, Fig. i, TTTT, fif di- 
mensions according to the size of^e press or work re- 
quired : the additions to which are, a plaie of iron, steel, 
brass, or other sufBcient substaoce> about seven-eighths 
of an^ inch- in width, A A, Figs. 1 and % ; the back side. 
Fig. 1, of which is level, but the front side Fig. 2, is 
raised in the middle, the ecu ire part being about one- 
fourth ot an inch in thickness, and the two sides about 
oiie*eighth of -an inch only, m part of 4he top or froBt-«f 
whieh is shewn in foil size Fig. S, and cross seetioii of 
the same, Fig. 4 ; along the middJe or thicker part are 
cuts or openings for the purpose of adiniuiog the knile 
hereinafter described, leaving small fiaru of tlie plate 
uncut (as at ggg). On each side of the same, aiong the 
ceuireof ilic ihinner part, is a row of smnll holes, at about 
half inch distances. This phite is fixed across the middle 
of the outer tympan, to each side, being countersunk into 
the same (6 6, Figs. I and Secondly, the inner tym- 
pans are formed of two parts (Fig. 1, c c c, ccc,) having 
each pari three sides, and moving on pivots ati^d, attached 
to the ouier tympan ; these inner tympAus, when shut 
down, are fastened in the common manner by hooks and 

eyes or buttons, each part when opened to adjust the 
blankets will incline back on the pivots dii. These tym* 
pans I cover with black linen of the most fine and «veii 
texture, rolled and hot calendered; taking a soffieieot 
length in one piece to cover the one half of both tyna- 
paaSi then folding it in the middle, and laying such fold 
along the side rebate of the plate over the holes, I thea 
firmly attach It thereto by tftrong sewing through the h^esV 
I then turn one pari of the fold of the linen over the outer, 
and the other .past ov«r the iaoer tjimpMis^ aod sew or 

otherwise 
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otherwise fasten the same around the iron-work or sidei 
aad ends of the lympans in the cjosest and neatest tnan- 
iMi kitlllg the bookfreyes, or ^uU009» and pivots, through 
tlM llneo, Md iMeping clear the openings for the point 
screws by carrying the Udcd on the inside, in the flame 
manner. aa in putting on common parchment: the same 
OfMration tben takes |>laee for the other half of the tym« 
pans* I then take piece* of velvet, veWeUen, or other 
umifonii soft substance, which I attach, with the pile or 
softest side outwards, to tbi? Unen ulreftdy described as 
heittg liaMened lo the tyjnjpi^fli. by sewing or pasting it 
to tke outside of the outer tympany to receive the tynr 
pan*-8heei, and by this means to give a beautiful and re- 
g pl^r impression of the type; which mode of covering 
tyinpaBt I also apf^ly to eosmcita presses, 

TIbe DhUer or Knifi^ is shewn^ in frent and back view« 
figs. 5 and 6, and section of the same, Fig. 7, and is seen 
fyted on. the frisket at k, Fig. 2 ; it is made of a plate of 
iiolior.ste«ljr^aboetAbjree-foarths>of an inch wide, turned 
dbm at a rif^t angle oo one side, about one*fonrth of an 
inch in width, and in length auflScfieftt for the width of the 
shest of (tftper intended to be cut, and this must be fixed 
s^ii tO'bieeanctiy oorresponding to the openings in the 
plate A A before described; the pi^rt so turned down is 
cut into angular teeih,'aboBt a quarter of an inch from 
|Mint to pomt, each tooth having two chisel-like edges, 
fofmed by be«ng,fiied and dressed on the outside of the 
part so turned down; on the ipside of the angle the teeth 
are to be finished all along fair and smooth; one or more 
of the teeth are then to be filed out at intervals corrcs- 
p««ding with the pans of th.e plate left uncut Cgggj. 
The pivoU or joinU of the tympans and frisket being ac- 
curately adjusted, the knife is then fixed to the frisket 
(ai esQb end bu sccew or other connection), so that when 
( » 
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the frisket is loraecl down on the iympans, the knife 
.shall freely enter the plate at the openings befoie'de* 

scribed. The plate and knife now occupying the usual 
place of point screws and points, those necessary articles 
«re removed to the centre of each half of the iympans 
above and' below the plate, asae^e. Figs* I and 8. If 
wished, the positions of the plate and knife may be rep 
versed, by fixing the plate to the frisket and knife to the^ 
tympan, or a plate both on frisket and tympan, and 
knif^ to the foirm or table of the press, but not with 
equal certainty of operation. All these parts being ^Qmi 
perly adjusted, the mode of application is as foilowss 
For making ready a form or sheets the tympan sheet ia, 
drawn ■ on the tympan, as in the ordinary mode, and the 
frisket pasted and cat out; but for working the «§rBt side* 
of the paper the knife must be displaced (or, which is 
sometimes preferable, ivfo friskets used, to be exchanged,. 
ooe,'having tbe.kaife and ooe without): the whole of* the 
paper being worked on one side without the knife ; the 
knife is then replaced, or the friskets exchanged, and 
the reiteration proceeded with; the sheet will then be di» 
vided exactly along the centre, excepting -at the parts 
where the portions of the phle have been left nncat; and 
the teeth filed out of the knife, as before described ; which 
uncut parts answer the important purpose of keeping the 
double sheet adhering as one, for the pressman who may 
be pulling, to draw it off the tympans over to tbeliaRk, 
where it is finally paiied by the other man v\*lio is beat-, 
iog while looking over his heap, when six or eight sheets 
. are accumulated, by means of a gentle pressure, with 
each hand at each ^nd of the heap ; the white paper or 
first side is worked with four points placed opposite to 
each Q|ber in the middle fold of each half of the double 
fheet as e e Fig. *i, but for the rf iterationvthe two loiser 

points 
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poioU are taken off^ and the sheet kept in register by 
iIm. two opi^er ones onljv For citttiiig tfa^ sheet into 
more parts than two,- 1 extend tbe same priocipley by 
placing knives and plates in various positions, or at 
yjght angles with each oiiier. ' 

The i>efRf-(or half )-€AaMi are made so as to cootaio tbe 
pages impofied within a less measnre of square than osoal; 
one side of the rim is made particularly strait, and rather - 
less in breadth than the other three sides ; this narrow side 
, tens the part to lie in the middle of tbe table of the pms^ 
b^ turaiiig a pair of chases so made on contrary faces, the 
two narrow sides will join and form as one chase i the 
pages are not in these chases, as in others for all sizes . 
above fdios locked up by having side-sticks and quoins on - 
all four sides, but only q|i one side and at each end. The 
inner form bein^ locked up on tbe right side only, and at 
each end, and the outer form on tiie left side only, and 
at each end; and the margin being made when the two 
demy chases are 1^4 together on the imposing stone^ as 
if the same were one kirge chase of double dimensions, ' 
the pages will require no more margin in the centre of 
the double sheet than a fair equal proportion for tbe di<* 
viaioo of margin* The chases must be made in propor- 
tion to the.siase of the work intended to be ekecoted. 

The. Girths I form of lines made of any close-formed 
' strong material or substance, but round or narrow, and I., 
particularly prefer catgut of about one inch in circumfer- 
ence ; such lines I arrange in pairs,' one pair to run the 
ble in, the other pair to run it out, applying them to the 
wheel after the manner oi leather or web girths; except that 
sii^h lines I place with a small degree of obliquity from / 
either end of the table to the wheel, so that' in winding 
round no one coil shall touch or interfere with the other, 

)Mitt9)Eei^»F'^<^^f^c^ion» pair giving place by being 

wpiuid 
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wound o& the wheel as the table is run m or out^ to the 
<>th«r patr» which by being then wound rovnd the wheet 
causes the table to trav^se in the given direction ; by 
these means the rounce or handle wiJl be, in every post* 
tion or turn of the wheel^ equally tight, and no friction 
or adhesion of the lines can ever take place. 

Sier€9isffie Plate riun, with H^U^taU or Ckm. ~ The* 
risers are made of type-metal, or any other nMal or 
substance, cast in a type-founder's mould, having* some- 
what the form of what are called quotations. I talcc 

■ the nsoal standard for printers* admeavarenieiit, and 
cast them quadrrkteral \o four pica m^s ; then kungef' 

" ones as paralielograms, four by eight, four by twelve, 
and foar by. sixteen, and smaller ones fcMir by two, 
four by one, four by a half; in height they are-aiibil 
three-foortbs of an inch, or Sfoffieibnt to' raise the plaeeto 
tbc usnal height, or somewhat higher, than common type; 
these being cast and dressed perfectly true in body and 
Mght,' "may be easily Combined to form the siie of any 
page necessary, with 'the certainty of having a uniform 
plain surhice tor all the plates however numerous; they • 
are cast as hollow cubes, the larger coulHnatioas having 
divisioiis to grve sufficient support to every square agataat 
any presto re which Can be brooght opon them. ' - 

The HohlfaHs or Claws are formed of brass or oilier hard 
metal, accurately adjusted in thickness to a brevier, or 
any other body chosen, with a projecting bevil at the top; 
they may be of various lengths, as to 4, 8, Id, d4, or 
more or less, piea in's, the elongated parts ul tlic larger 
ones being to the height of ordinary rcglet, having the 
holdfast oc claw in the centre or towards each end, as im 
Figs. 8, 9^ 10, 11, 18, where they are shewn in fnll ttae; 
Fig. 8 being a side view of the bevil or claw, projecting 
one-eighth of an inch over the body, as seen in the Egurea 

following* 
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isjU^mmg* Thejmajr be opened^or.piercedi mwcU^ 
make them lighter, as to cause ihtm, by pressing and in« 

denting into.tbe furniture of the form, to be less liable to 
be drawQ out; the beighth of the claw is about sev«n* 
eighths of an inch, or sufficient .for the projecting be? il 
of about one»eighlh of an inch to laj upon the flanch of 

the plate when resting on the risers. To prepare plalei 
£oc woriciDg, form with the risers the requisite number 
jo( pages Ibr the form or sheet to the ,aeafetft sl«e th^ 
s&af make by the varioos combinatioosy and add vaf 
difference wanting by reglet, leads, oi scaleboard; then 
lay on the platef^ and place at the head^ foot> and sides of 
«ach plate as many holdfasts as mayi from the siae of the 
.filatey be deemed sofficient for proper fastening; thss for 
small pagesi as in octadecimos and duodecimos^ one at 
■each side and end wiil be sufficient ; for larger pages» two 
or more may be thought necessary, making up the parts 
which they may^be deficient of the length and breadth 
of the pages with quadrates or reglet of the same body ; 
then proceed to make margin, or dress the forms, aud.lock 
lip, in the tisnal mode. To ohange the plates; when 
worked, nolock the form,' draw out the holdfast at the 
head or foot of the plate, ^de off the ^one-wlth platc^ 
replace by the new one, lock up attain, and if the plates 
have been all cast, true to one guag^ in thickness, width* 
and length, yon will hate .thron^ont the whole work 
exact and nniform register and equal impression ; when 
the work is completed, the same material of risers and 
holdfasts^ by admitting every combination of size, will 
Hurm into, any other sieed pages for any other sized 
plates* in witness whereof^ Sec. 

• »• « • - . . 

t 

Specificatiom , 
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'■'^ Tipton, in the'Counti/ofStqgfkrd, Gentkman ; forM-mtm 
System of working and gelling ihe Main or Thick Mine 
of Coal. Dated Mardi 14« 1818^ 

' / ' . Wilh aft Engraviojg.. ! ' 

To all to whom these presents shall come, 8cc. 
Kow KNOW Y£, that i a compliance with the said pro- 
'^no, I the taid John Read do hereby declare that the 
Mialiire of oar said iiiTention and'tbe maflfnec in which 
the same is to be performed, is described and asbertaiaed 
by the following descripUoa aod drawing; in which 
the dark or shaded part repretentt the portions of the 
mtae of coal, whieh have been 'worked: or are in.the 
course of working, and the hues on the unshaded part 
describe the direction of aettiog out sectioos and ribs for 
• worjting the coal remainiDg to he got'. 
^•'Thlj DtfW sjriBteai of •working as particnkrly adapted to 
the main or principal bed of coal known to be io Slaf- * 
fordsbire, Worcestershire, aod part of Sbropsliire, com- 
•monly: called the thick main or. ten yard coal,'. and may 
be applicable to other thick veins,' or mines, orlcoM in 
England and Wales, is intended to obtiiin a larger quan- 
tity of coal from, such mines than has. on the average 
bfeVn'yet prodilced. Instead of working: the , coal by 
means of insulated or detached ^pillairsy it cotwists in get- 
ting the coal in seclious or divisions, from eight to 
twenty yards more or less in widlh, or as wide as the 
strength of the roof will admij: one rib- of fioal from 
siJc to eight yards, in width, or about one half of the 
width of the sections -to be left between every two 
sections, and a great part of the coal in the ribs so left 
may be got afterwards. It is to be performed as follows : 
after driving out a gateway or road as in the old method, 

represented 

I 

I 
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represented by No. 2 on the plan, (Plate XI.) and taking 
the usual precaatioQ to drive it to the deep part of the coal 
to be got ; proceed to drive other gateways at right angles 
with the fortner, or as near to right angles as the nature, 
form, or position of the mine will admit, as shewn at^ 
No. for the purpose of opening the work to get the ' 
coal ; when arrived at the proper distance with these last 
roads; and which distance will vary according to the ex- 
tent ot the mine intended to be got, begin to open off 
or enlarge the gateway into as wide a section as tlie na^ 
tnre of the mine or the strength of the roof will admit^ 
trad which may be from eight to twenty yards more or . 
less; then wutk such section back towards the main gate- 
way, as at No. 4, being careful to leave a small rib or 
portion of coal from three to four yards broad against 
the main gateway, to support or protect it, as at No. 5 \ 
whilst this seciic»n is workin? back, drive other srate 

V. V ' CD 

roads on a parallel line with the former, or as near to a 
parellel line as the nature, form, or position of the mine 
, will admit, as at No. 6, to open other sections as the 
. former become worked out, in doing which, you in each 
case cut off a rib, as at No. 7, the thickness or size of 
which ribs will as before depend on the strength of the 
mine and roof; they may be left from six to eight yards 
in width more or Icss, ui about half ilie width of the 
sections. Atier the sections are all got, proceed to get 
the ribs, which being connected with the main gateway, 
a great part of the coal left in them may be recovered, 
by l \ itii2; a gateway down iheni, as at No. 8, and work- 
ing them back towards the main gateway j and the sup- 
ports which form the main gateway itself are to be got 
out, and aayoo proceed with getting the ribs. It should 
be remarked, that it will be sometimes necessary to aUcr 
the direction of the main gateways, through the inter- 
Vol. XXXIIL — Sbcond S£B1ES. Mm ventiont 
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veatioos of faults aud deepiogs of ibe miue, which inter* 
rnptions are well known to minersj and al«o from tbe 
form or posttron of the mine it may be necessary to alter 

the course of working, but not ilic system. This new 
s^'steoi of working may be adopted, by gettiog tbe sec* 
tions and abandoning the ribs, in which case the aecttdns 
must be formed and worked as before ; but the ribs may 
be left nat lower. The new system may also be applied 
and worked upon by leaving th^ ribs broader. In this 
case the sections to be made of the same dimensions^ 
and worked in tbe same manner as tl^se already <}e* 
scribed, and broad ribs of about two-thirds of the width 
of the sections more or less, to be left between every two 
sections; and after the sections are all worlced out, then 
proceed to work tbe broad ribs, which may be done in 
mnch tbe same manner as the ribs are already directed - 
to be worked; but in getting such broad ribs, it may be 
necessary to leave some small portions of coal against the 
old works to support the workings. It should be re- 
marked that levels to take off the water, and air heads to 
carry off the damp air, will be as much required in this 
system of working as in the old method. 
In witness whereof, &c. 

TiEr£iiENCE TO THE EnGRAYINO, 

1. Pitt shafts* ' . 

2« Main gateway. ' 

3. Gateways. 

4. Section working. 

5. Coal left to suppoj^t main gateway. 

6. Gateway. 

7. Ribs. 

8. dfateway to get ribs, 

9* Section worked and fiaiilied. 

Specificatm 
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I 

Specification of the Patent granted to John Pen w A en is^ 

Esquire, of SluJ/ord'Streel, St. Marj^-Je-hone ; for a cer- 
tain InstrumerU, being an Improvement on the Cock, for 
drawing Beer, Cyder, and other Uquorefrom Ca$k$ and 
other Kessels, mthout the Intervention of a vent Plug or 
any opening whatever in the upper part of fhe Cask or 
Vessel, either for the Purpose of admitting Air or for 
affixing the said Instrument or Cock, or any Apparatus 
or Appendage belonging to the same. 

■ 

Dated Jaooary ^l, 1818. 
With an Engraviog. 

Ti 
O all to whom these presents shall come, &c. 

Kow KNOW \E, that iQ compliance with the said pro- 
VMO, I Ibe said John Penwiiroe do hereby declare, thai 
the nature of my sa'id invention, and the manner in 
which the same is to be performed, is descnbtd and as- 
certained in the following explanation thereof, and in tlie. 
drawings contained in the margin hereofi and in the re- 
ferences to the same ; The principles of my said inven- 
tion or improvement are those of the syphon, or bear a 
very strong analogy thereto, acting by two several co- 
lumns of different altitades formed in the instrument it- 
s^f, and by the liquor in the cask or vessel, that of the 
greater altitude by its preponderance overbalancing the 
other. For this purpose my inveniion coniains two dis- 
tinct cocks, though cast in one piece of metal, both of 
which have at all times an open ^ommnnicatioo as far as 
their respective plugs with the liquor in the cask or 
vessel. The larger cock through which the liquor is 
drawn contains the column of the greater altitude, which^ 
on opening the cocks immediately acts, and by its prepon- 
derance withdraws the liquor from the smaller cock^.and 

M m 2 the 
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ihe air is Admitted ; but at no time it there any immedi* 
ate commoiiication or open passage between the asternal 

air and the surface of the liquor to be drawn, but an in- 
termediate one only tbrougb the liquor, the smaller cock 
debverii^g tbe air from its termination within the eask or 
vessel immediately into and in contact with the liquor at 
its own level, from whence it ascends to the surface by 
its levity, without any pipe or tube commuaicaung with 
tbe surface of tbe liquor or with any space above it» nor 
requiring any opening whatever ia the upper part of the 
cask or vessel, either for the purpose of admitting air, or 
for ailixing the said instrument, it being fixed precisely 
in tbe same manner and with tbe same facility as. tbe 
common cock. Tbe principle of my said inventtoo (as 
before stated) being that of two cdamns opposed to each 
other, that of the greater altitude ending in the lower 
cock, and that of tbe lesser altitude in ihe upper cock; 
I consider this as my peculiar invention in whatever way 
or form the columns may be constructed, this principle 
having never before to my knowledge been made use of, 
or practised in any instrument or cock for drawing liquor 
from a cask or vessel tbrongb the tap hole* And by way 
of distinguishing my said invention from all others, and 
as being expressive of its principle, i call it the sj/phon 
cock. 

There being, as has been before observed, no immedi* 
-ate commnnication through these cocks, between the 

common atmosphere and the surface oi tlic iiquoi or any 
space above, but only an intermediate oue through the 
liquor, the air admitted'ascending to tbe surface by its 
levity or inferior gravity to the liquor, it is obvious that 
the escape of the carbonic acid gas pioduced by fer- 
mented liquors, and supposed to tend greatly to their 
pre$eryati6tt| is rendered impossible (provided tbe cask or 

vessel 
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vessel be sound and tight)^ as ihe gas being of inferior 
gra? itjr to the Hqaor, cannot descend throogh it, nor can 
my more air enter than is necessary to draw the liquor. 

The above-stated principles raay be carried into effect 
under various forms, but those which I consider as tlie 
most eligible are explained by the drawings in the mar- 
giQ^ and by the following references to the same« 

Fig. 1, (Plate XT.) represents the ontw^rd viewi of 
the instfumeal, shewing the connecting link which causes 
both plugs to torn at the same time ; the handle or key 
for turning the same only partly appears in this drawing, 
being on the opposite side. 

Fig. 2 represents ihe instiuuient in section, both the 
cocks being closed ; A A marks the two extremities of . 
the smaller cock ; B B, those of the larger one through, 
which the liquor is drawn. If the liquor in the cask 
should be in a slate of fermentation, there would be a 
pres&ure on its surface from an accumulation of carbonic 
gas, and consequently a small quantity of liquor would 
for an instant issue through both passages ; the outer ex- 
tremity of the cock A A is therefore directed downward, 
that the liquor so issuing may fail without waste into the 
vessel held to receive it ; the column formed by the cock 
B B is as superior to the one formed by the cock A A, 
as the distance between C and C. This column is iormed 
partly behind or above the plug, and partly by the nose 
or spout of the cock ; the part behind or above the plug 
being always full, is ready to act on opening the cock, 
and prevents any hesitation in its action which might 
otherwise occur, especially when the cask or vessel is 
quite full ; when the instrument is not in action, the plugs 
of both cocks perform the office of common cocks by 
preventing the escape of the liquor, both being then full 
as fdr as shewn in the Plate j but when it is in action^ the 

, pre- 
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preponderance of the colnmn in the cock B B caoses the 

liquor to rehre from the cock A A, and the air is admitted. 

Fig. 3 represents the exterior of another form, under 
which this invention may be carried into effect. 

Fig. 4 represents the interior of Fig. 3. The cock Is 
here shewn partly in section, the phigs being represented 
whole in order to eitplain the smaller one, where it being 
tnadmisssbie for the passage to be made through it . on 
account of the connecting bar which turns botli plugs at 
the same time, it is etfected by a deep groove passing 
somewhat more than half round the plug. The smaller 
end of the plugs are placed in opposition to each other, 
that by means of the square connecting bar which passes. 
throuGfh the smaller plug, and the nut or screw at D, they 
may at any time be drawn towards each other, and tight- 
ened in their respective seats or sockets at pleaslfre. The 
letters A A, B B, and C C» refer in common to both the 
instniments above described. 

Both cocks open or close with a quarter turn of the 
key, and are to be furnished with check pins lis in other 
eocks. In witness whereof, &c. 

Obse&vations by thb Patbntbe. 
The numerous complaints of fermented liqueurs be* 

coming vapid and sour, from servants neglecting to se- 
cure the vent plug, and the imperfection of vent plugs of 
all descriptions, have long since rendered a method of 
drawing liquor, without any opening whatever in the 
upper part of the vessel, a desideratum of the greatest 
importance; and which seems to be fully attained in the 
syphon cock, which will draw the liquor even if the ves- 
sel be hermetically sealed. The closeness of a bottle or 
a stone jug offering no impediment to its action, at the 
same time its application is as simple as that of the com- 

mon 
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taon cock» and it U not more likely to be impaired b/ 
Uoie or use. 

The oecessity of preveatiag the esci(ie 6f tbie carbonic 
gas h<is been by few doly appreciated. It \% tharoniy 
which gives a grateful freshness to the liquor, and pre- 
veDts its becoming soor, and which caonot be wholly 
preserved by any method reqoiring an occasional open 
comrnunicaiion of air to the upper part of the cask. 

Figs. Sand 4 aie what any cock-maker most approves. 



Specification of the Patent granted to D am f.l Towers 
Shears, of Fleet Market y in the City of Loudon^ Cop- 
per-mith; for a Machine for the c^iing of JJftUds, ami 

- whkk may he applied to the Condensation of Vapour^ and 
may he of great Utiiitz/ in the condensing of Spirits in the 

• Process of Distillation, and cooling fVorts, Beer, and 
other Liquids, Dated November 1, 1817* 

With a PJate. 

4 

To all to whom these presents shall come, &c, 

14ow KNOW YE, that I the said Daniel Towers Shears, 
in compliance with ihe said proviso, do hereby describe 
and ascertain the nature of my said invention, and in 
what manner the same is to be constructed, and to per- 
forin and operate, by ilie plans or drawings hereto an- 
nexed, and in ihe following description thereof; that is 

My invention consists of connecting and associating 
together a nuinbei of disunct or separate shallow or flat 
vessels or chambers, vide ¥ig. 5, Plate XII. (the size or 
form of the materials of which they are composed is not 
* material, provided they are suited for, and capable of, 

holding 
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holding yapoar or floidy) each distinct or separate vessel 
or chamber having one or inqre in-let and out let for the ^ 
fMssage of such fluid or vapour^ as . mugr* ha- r«qiifsed to 
pass in or out of tuoli vetsel or chaaiber. In* the cos* 
•traction of such veiselsj and connecting and fixing them *- 
together, I employ any of the common welUknowo me- - ' 
thiuiii of uniting or conoeoting bodies together, bj which 
.vipoma or fluids nay he. held or. nomamMlfaifileD any ^ 
number of sneh yessels are connected and unked toge. 
ther, (and I do not recommend less than six, nor more 
than forty vessels, although less or more may do,) they 
then assume tbe character of a machioe for the purpose 
of cooling 6uids or condensing vapours {vide the seteral 
drawings annexed). And although these vessels are thus 
associated, and although thei;e .are distinct in-leis and 
ottt^eu in each vessel/ yet th^y are *8o- placed that (he 
out-let of one vessel becomes the means of feeding or 
supplying the in-let of the alternate or next vessel but 
one, into and through which tbe fluid or vapour is to 
pass. In a machine* that in composed of six of ^ these 
vessels, for the cooling of tbe fluid or for the condensing 
of a vapour, there will be three of the vessels to be occu- 
pied with cold water, and three to be occupied with va-^ 
pour or wort, as may be required ; and those tijii tiiiififcr:. 
will be placed in" an alternate situation with 4i€i^ otfii^ 
while the machine of forty vessels will have twenty foi». 
water and twenty for vapour or wort } that is to say, as iHs 
Fig. 1, will be seen a sectioa of six vessels, and that the 
vessq) A will contain cold water, while B will hold va* 
pour or wort, C water, and D vapour or wort, E water, 
. and F vapour or wort, and so on in alternate succession for 
< any number of vessels that may .be embodied, associated, . 
or connected into the machine, or of which any machine 
for these purposes may be composed. 

Fig- 
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Fig, 1 (Plate Xn.) shews the traverse of the vapour or 
wort marked ooi by the red. colanr, inclosed between 
•heilaor colanifisof.water^.wbteh are represented by 
wafer colmir. . < 

. Fig. '2 a section of six vessels, shewing the traverse 
of tbe water though the macbine in a*nieandering form* 
ted. travelling in an adverse direction to the tapoor. The ' 
same colours iir both figures are osed to represent water 
and to represent uort or vapour, U is, as before stated, 
necessary that tbe vessels, for holding cold water most 
have tbeir inlet and.ontlet passages* by which a con- 
sistent current of water is kept up, and made to pass 
f/oui water vessel to water vessel, compelling every par- 
ade of water in Its jonmey through the macbine to pass 
in and out of every water vesseK of wtiieh a machine is 
composed, until the water makes- its ttltimale- and final 
escape fioui the mRchine; atui the vessels iliat are to he 
OQCupied with vapour or wort must also have their in-lei 
and ooi-lel passages, and the 6uids must be made to pasa 
in ibe same manner, and- In tW same order, in and out of 
the Vapour or wort vessels, as the water is made to pass 
in tbe venseis assigned for its journey, except that 1 would 
recommend tliat tbe water and the vapour, or wort, 
^lotild'be made to pass in opposite directions. A ma- 
chine thus constituted, under a variety of modification? 
and proportions, (it being susceptible of a variety of 
modifications as to site, form^ materiuls, end modes of 
uniting,) will furnish the means of cooling fluids, and of 
, condensing vapour?, wiih a Facility and eOett not hitherto 
accomplished by any of the implements in use for cool* 
ing .fluids or condensing vapours* 

It is obviottt and clear, that this my invention of asso« 
C!aiiD<y and connecting any number of shallow or flat 
visssels together, and iiUtng one half in number of these 
Vol.. XXXliC— SscoNn Sxries. N n vessels 
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vessels with cold water, aqd leaving the other half of ih« 
vetaeU lo be occupied by wort or poof; and' by placing 
every vessel of wort or vapoor between two vessels Ulled 

with cold water, (except the first and last, as the case 
may be,) and by forcing such wort or vapour through 
any convenient number of such vessels, th^ wort or va- 
pour vessels always being inclosed between the cold 
water vessels, (except as before excepted), and thereby 
eompeiiing the won or vapour lo travel in and out of the. 
iapour or wort vessels, exposing the whole surfiice of 
the wort or vapour to eqoal sorfacee of cold water ;' the 
operation of cooling liquids, and condensing vapour and 
spirits in tiie process uf distillation, and cooling worts 
and other liquids in the process of brewing, must be 
oiateriaily facilitated and accelerated. 

Fig. 3 represeiits a view of six vessels, connected to- 
gether by bolts and nuts, shewing the inlet and out-let 
pipes both for the water and the wort or vapour, wHh 
two external openings to each vessel. These openings 
must, when the machine is at work, be closed so cor- 
rectly as to render them air-tight; and any of the com- 
* mon well*kndwn methods for rendering them so inay be 
used, r have adopted a flat iron plate, with ' two strong 
screws, and a packing between the external part of each 
vessel and eacii plate. 3y these openings not only a coo* 
> venient Method of cleansing, but a ready and easy way 

ot looking Into each vessel is established as often as may 
be required. 

Fig. 4 is a view of twelve vessels placed between two 
external plates or Hanchea of iron^ with a suitable quaa* 
tity of bolts or pillars and nuU to anite the whole lliiniy 
together, and whi^* bolts or pillars are fonned with a 
^ screw ai each end, for at least four inches long, to fit 

i^eti ouu, aiid by this length uf scfew ar eteli end-of 

such 
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such bolt or pUlar^ tb« ou^ftatauch eods majF b# looseq^^ 
whereby each and eyery ve'sari may be separated fFom ita 

adjoining vessel for the purpose uf clejinsiiig, repairiog^ 
or other ajteraiioa or auieodiueut. . 

It follows of course that ^af;b vessel omst ^lave as 
many ears as there are bolts or pillars^ aod io each ear of 
each vessel there must be a hole to admit such bolts or 
pillars to pass through. I agaiu aUo remark that each 
vessel must have a sufficieot iolet aod outlet passage. 
And that there must be a sufficient number of metallic 
plates and packings to render each of ih^ twelve vessels 
distinct and separate vesseU^as to their capability of hold- 
ing either fluids or vapour, and have only th^ required 
and fit coinmunicationjs with each other, as shewn, in 
Figs. I and 2. I have given the annexed drawings and 
thf^ir C^pianaiions merely to illustrate what 1 consider 
psk easy and efficient modf. of uniting any number of 
vessels* tfor the purposes before described, into the forni 
and cliaracier of a machine; my invention is not for the 
i^eaus of uniting vessels together, but for the effect and 
advanta^ of sucii vessels when united, and by bringing 
distinct, shallow, or f^t vessels or chambers together, 
aud giving to them an alteruate communication with 
each other, aud for brioging the areas or surfaces of such 
vessels or chambers into coptact with each other ; whereby 
an extensive surface of. any fluid or vapour may be 
brought through such vessels or chambers into near con- 
tact with equal ^surfaces of cold water, for the purposes 
of 4NM>ling and condensing Qnids and vapour as before 
described. The mcAOft of feeding these vessels duly with 
cold water, and with wort or vapour, and of carrying off 
^iK;h water and Avort pr vapour from their respective vesw 
fel^ or for pewitttiig the atmospheric air to escape from 
ttfe^macbijie^ by. meaop of pipes, pomps, cocks, reser- 

N n S voirs. 
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voiri, or. an J otber wdUkaoirn meaot of.foreiog and 
^ODv«ying air^ fluids, and vapoui', form no part of -my 

invtiuion; and I only employ those means when re- 
quired tor tl^ese several purposes, as auxiliary to my la- 
' venfUon* In «riio€6a whereof^ 



On Street lUumination^ 

r 

• ' ^ i5y John MiLLiNGTu>s, Esq. 

S^^tracted from the Jovrkal of Science and the Attrs, 

Edited at the Koyal In&titutiok. 

With ao Engraving, 

AlT a time when the lighting up of our atreett is so 

U)ucli improved by the ahiiost general adoption of coal 
gasy any observations oa this head may be deemed su* 
{kerHuous; but the possession of a good iight^ affords no 
reason for the waste of it, which constantly occurs Trom 
the dark colour, and light absorbing uaiute of the covers 
whioh are at present made use of for street lamps, it 
jvas. not a little aasusjog, before the present general tn- 
4rodoction of gas iights; to ohserve the tarions^expedi- 
euis which were resorted to iu the streets of London, to 
if^ment the scanty piuaace -of light which was allowed 
tp. the inhabitaoss by the peiiorions contractors for tliis 
j»upply of oil ; jand the confines of each parish coald foe 
cleaiiy asceriauied by ils bull's eye lenses, dazz'ing the 
eyes pf jhe passenger at every thirty yards, and then 
leaving htm in almost total darkness ; or by the vailoas 
contorted reiectors twisted into almost every shape which 
imaginuiioii could suggest, ihou^h in most cases vith- 
<^Ut ,^nough of optical knowledge to know what their eiiieet 
would be until tried for a season, when they were most 
frequetft^ftid by to give way to nt^'^rm equally ineffi- ' . 

cacious. 
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cacious. These were in a great measure rendered iiuga-" 
tory by the very excellent and ingenious lamp of liord 
Cochmne, for wUieh he obtained a pateni^ but whiqh' 
ms afterivardit set' alide bjr the decbion of a court of law; 
These lamps have been fair some time used in the parish , 
of Sr. Anue, Solio, and St. John ilie Baptist, Savoy Pre- 
cinct| aod are decidedly the best street lamps for oil 
which are at present in 'use. Their principle depends 
upon constantly admitting a current of atmospheric air 
lo play upon a burner through a tube. Instead of inclos- 
ing the iiame in"a glass vase^ having but one common 
opening at the top. for the passage of the smoke ont- 
wards, and the entry of that air which is necessary to 
support combustion ; and by covering the whole opening 
of the glass Vlise with a concave reflector of planished tin ' 
placed' abtfve the flame; v^hich reflects all that light down* 
wards which in all other cases is lost." The flame'of these 
lamps is made rather larger than usual, which of course 
implies a greater consumption of oil ; but in this his Lord- 
ship was guided by true philosophical Teasoning, sii^ce tl 
was ncourately ascertained foy Conftt Rnmford, that tf 
burning 828 grains of oil in a given lime produced 100 
degrees of light, as measured by his photometer, that 
441 grains ccrnsomed in the ^«me time would yield 
degrees of liglit ; whHe grains produced 900 degrees : 
and thus a six-Fold liglit was pru(luc(d by less than a 
double quantiiy of oil ; and by the further addition ol 
Irttie more than half the first quantity^ the original light 
was increased in the proportion of nine to one ; which 
prodigious increase Count Ruujioid accounted for • on 
the present generally received doctrine of fiame, viz. that 
as the particles of which flame is composed are to far 

• $eithis.3ev^te^h£s{(^ii9e|^.Siiay w 

cooled 



Digitized by Google 



^76 Om SlnU iUuuatmlums • « 

coolet] as to be no longer red hut, they C6a»e to be ]u- 
nui]QU9, aod consequenily to be visibie; the object in all 
ctses of ilioiiiination» is iherefore to preserve ibe beat of 
flame as long as possible wbich wilJ be accomplished b^ 
pioduciug ii larger lire iVoui uimiiig the oil used in two 
lamps to be consumed io ooe wick in lUe sauve time^ 
Hbicb by ibe foreguittg expertmeou, owing to. the in^ 
erease. of heat, will prodoce light in the proportion, of 6- 
to 1. Tiiis circumstance wns lully proved in St. John's 
parish before nained^ when ahhougb but half the u&tml 
DUiiiber of lamps were used in the streets, least three 
times OS much beneBciat light was produeedf as by the ' 
old method. 

Although the reilectors adopted by. Lord Cochrane ,ar$ 
the most efficient which i have seen for producing that 
equal distribntiony instead of concentralioni oflighty whicb 
is so (lesiial»le in ihe streets of a town, yci ihcy posacss 
disadvantages which have not yet been overcome.. They, . 
in common with ali the other refljectors I have seen, are 
made of planislied or hammered lin> end so polbhed^ 

that when new, they leileet a tolerably pert'eei itiKige of 
the flame; but although tin, horn Us cheapness, is per- 
haps the best metal which can.be used, still, notwith- 
sleodiog. they are better protected from smoke in Lord ^ 
Coelnane's lamps than in many others, they are liable lo 
oxydation or tarnish, by which they become ineflicientf 
nor can they be expected to be kepi in proper order bj 
ibe parties lo wliose care they are entrusted, their nem- 
bers being great, and the lime for attending to them very 
liipiiedi besides which, tin, from being ihm^ is liable, to 
bruises end loss of its proper figure, and as it. consists 
merely of iron plates thinly coated with the soft metal 
tin, this soon wears away by cleaning, when all power of 
reflection is lost. Besides this, a perfect reflecting sur- 
face 
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Aice is not neeessiiry, nor indeed mi good. In » itreet 

lamp, as one uliich, from not absorbing the light, throws 
it downwards withoiit prod^icinga focus or coacentratioii 
of light sufficient to daask the eyes of the paisengera. 
My attention being drftwn to this subject aboot ten ycsfi 
ago, [ was induced to try a tiuuiber of experiments upon 
the powers of different reBecting substances, and I found 
none of them so efficient fot t bra wing down plentiful 
and equally diffosed light as the common ghiaed white 
Earthen" ware, of which dinner plates and dishes are 
usually made, and of which any one may convince ihetn- 
selves by simply holding a white plate in an inverted di- 
' fection over a ligbted lamp or candle. I proposed that 
flat circular plates or reflectors of tliis niaLeiial should be 
luade of a diameter equal to that of the opening of the 
gfoss vftise containing the lamp, or the tin cover wht^b ie 
placed upon it, and that a hole of about two tiKfhes d4a* 
meter sbuuld be left in the middle of tlie plate or reflec- 
tor, or directly over the iiame, wherever it migbt be, 
fot t be escape of ^be moke^ so that a plan of Ihe reflectai' 
would appear like Fig. 1, (Plate X.*) and a section 
thi vnigh the imd Jle of it like Fig. 2, which also shews tlie 
situation of the flame. 

* Upon mentioning this to some of the leading paftiet le 
a Ejondon parish, the only objections Which were made 

were, the fragile naiurc of ilie inateiia!, i\nd i;s liability 
to become smoked, and lose its rejecting power; and [ 
was requessed to make some tfiuls on these points, whieb* 
I bavc since- done, though I have never till now thought 
of making them public. The result was, that if a lamp 
is properly trimmed and adjusted, (i. e. the wick* not 
placed too bigb, which never ts the case with the strM 
lamps, which are contracted for), no detrimental quan- 
tity of smoke is deposited in two or ibree nights burning, 

and 
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and when it does accumulate, it is instantly removed by 
a bit of tow or rag> wiiU tnuch less trouble than is neces- 
Mfy to keep Un reflectors in order. These reflectors may 
be very eooveaiently fixed within the cover of the liinip 
80 as to remove with it, by three or four bits of tin or 
wire soldered to it^ and bent over the edge of the refiec- 
toff) so that it hat no chance of beioK broken except hy 
a hk\ of the cover ; and I find upon enqoiry, that if such 
reflectors are obtained in a wholesale manner from the 
Staffbrdshire potteries^ they can be furnished at from 
• three halfpence to twopence each* The flat under tor- 
face of Fig.% willy I think, be the best for general ute ; 
bat if a greater dispersion of light should be desirable, a 
reflector, of which Fig. 4 is a central section, may be 
adopted ; and on the contrary, where a concentration of 
Ught it wanted, as of er door-wayt, the concave form of 
Fig. 3f the under surface of which is a portion of a hol- 
low spiiere, may be used. 

Aoy of these reflectors, it wiH be seen, are applicaVIe^ 
>o Lord Cochrane*^ conttrnction of an oil lamp ; and 
sincte the general introduction of gas, which has in a 
great measure removed the objection gf their becoming 
smoked, I think they, will be fpund of utility to the pub- 
lic in all cases where light is to be cast downwards by re- 
fleetion. Where the obstruction of nn opake reflector 
would be detrimental, and it is desirable to diduse Ught 
in all directions, and at the same time to concentrate it 
on one particular object, or in one Itoe^ the use of a hol- 
low eone of polished metal or earthen ware, like a speak, 
ing trumpet, and having a similar opening at its apex, to 
the exterior of which the flame is to be applied, will be 
found vety advaolageous* 

* 
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Oh the Pomm employed far obiahiing forced f^entHaiian.'i 

■ and of the j4pplication of these Principles at Coveiit 
Garden Theatre and IMnfd'a iiubscription Rooms^ Bif 
4ke Mttrquii de CBABAffvnu, 

Extracted from hU Pamphlet on that Subject. 

■r 

. Willi a Plate. ^ 

(Concladed from Page e2?.) 

OUR openings have been mde in the ceiling of each 
lief of boxes, which communicate separate!}- with the 
pipes in the furnace before meiuione4* — Tbe.evaporation 
of air through these openings becomes very powerful the 
moment the fire is lighted^ as seen by the rapidity vtith 
which the wheels fumed It is |ben evident that tht ^ 
breath of so many persons rising towards the ceiling by 
its Ugh toessy unavoidably takes the direction of the cur- 
rent, and peases away^ as % streao^ of water follows the 
fall which is given to it. 

During the first months the ventilation in the centre 
was effected by steam ; but Mr. Harris having .since de* 
sired me tosubstitnte the heat of the gas as a power, and 
to make all the necessary alterationsi the chandelier has . ^ 
become a puweilLjI agent of the ventilaLion. U sliould 
be observed, that the tiy- wheel* in the openings rouD^d 
the ceiling and in the Jboxes have; meriely been placed to : % 
satisfy the eye as to the vast evaporation of air. If any 
of them are observed to move more slowly, or to be cn- 
ttiely stopped, it is, that they have been thrown off their 
spindles, or damaged, by some naiscliievons persons, by 
sticks or otherwise, as has been the case severe] times, 

* These wheeU have aow beco removed to preveat the aoiie 
casioBcd b j the eatieme ^akkaeM/if Ibeir motion. 
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but-this does not in the least impede the comilt of Vir 
ifaroogh them* 

The third power ii liot ycL csiablished, bui it is in- 
tended to be placed over the stage* lis object is to draw 
off tlie smell and heat of the stage*-]amps as veil as the 
barnt air they produce. 

It is thus that all air whicii is in any way vitiated is 
constantly carried ofF during the performance. The con- • 
staot evaporation of air from the theatre is visible to the 
eye, when^ for the purposes of scenic representation, 
smoke is made upon the stage: it will be setn in a 
few minutes to have eniirely disappeared by the va- 
rious ventilators. . It remains to explain bow this air is 
replaced. 

The' pressure of the atmosphere acilno; with f^reater 
force upon the interior, in consequence of this constant 
evaporation of air, the audience woold be exposed to the • 
most dangerous currents on the opening of box doors, 
d&o. if precaution had not been taken to regulate the tein- 
peraLure, in every pari of the theatre, according to the 
degree of cold without. By Examining the ground-plan 
of the theatre^ (Plate XUI.)it will be perceived, that at 
every entrance or staircase communicating with tlie ex- 
ternai air a CaloriFere-lumivore furnace has been placed. 
These are Jigiued as occasion requires, whenever the ex- 
terior temperature is below ^0, Their power and effect 
may be immediately lessened orencreased by a damper 
in the smoke ilue, a[id fire is fliscontinued whenever the 
thermometers in the theatre are from 55 to 60, according 
to the state of the weather. Three or four hours in the 
day are usually the time required to give a temperate 
warmili iliioiiuliout, or to rai:5e the temperature in any 
pariicular situatiou in which it may have been depressed; 
bat however intense the cold without, by coniinuHig the 

fires 
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fircl a h\v hours Jonger^ ibe proper temperature may at 
air times be kept up in the interior. Wh^n the fil^e is out, ' 
^ktti air will continaefo issne from the farrtace till every 

particle of iieat has been extracted from ilie pipt s. If as 
soon as it is out the damper in the sraoke-fiue is shut, the 
heat teay be retained a length of litne» as there wiil then 
be only a draught through the warm air plpe^, and not 
through the furnace itself, which, with liie brick-work 
remaioiug warm, will continue to give heat to the air 
passing through the pipes' as long as any remains in the ' 
bricks ; and this renders these furnaces very economical. 
There are times, however, when it is not necessary to 
Jigbt the furnaces, and when an augmentation of heat in 
jhe corridores is still required; with this view it has been 
thought essential to place in the Shakspeare^room, sa- 
loons, and in the coridores, Calorifci L . loves, whicli pro- 
duce a quantity of warm air^ and which on those days are 
sufficient to maintain ttie same temperature^ and greatly 
assist, during the time of excessive cold^ the eflReqt of 
the i urn aces. 

The fresh air, which supplies the place of that evapo- 
rated> will therefore in cold weather be always at from 55 
to 60, and will maintain a temperature proportioned to 
the heat in the interior of the boxes, so thai it is impos- ■ 
sible for any danger to arise from the opening of box 
doorS|Or any transifibn sufficiently great to be injuriously 
felt. But It was not sofficient thus to provide the means 

of maintaining the temperature of the corridores nearly 
at 60 degrees, it was necessary to regulate the admission 
of air Into the boxes, to lessen the draught of air on 

■ 

opening the doors, and. to supply constantly for respira- 
tion fresh air in lieu of that evaporated by the vtuukUioii. 
This renewal of air is e^cted by numerous small openings 
which render the current insensible, and thai' air being 

Go 2 ' always 
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always at the degree before aieouoned, produces a j^eas- 
iDg seosatiooy and is free from the danger and incoDfC- 
nience which would he ezperteoced from 9n AdmisaUm of 
air at a colder temperature. 

Such are the precautions which have heen taken to in- 
sure a proper regulation of the teooperatore in the aodW 
ence part of the theatre^ bat which would he counter- 
acted 111 their effect if the stage had not also been main* 

tained at a temperature nearly equal — for in that case, 
every time the curtain h&d been drawn up, ihe same uq- 
pleasant and dangerous sensations wouM have been felt 
which are complained of in other theatres, and which are 
the inevitable consequence of an inequality of the tem- 
perature of the stage^ and of the audience part, 

I have used steam to warm the st^ge^i which t^iul pre- 
viously been tried without success, and by the^ means of 
forty-four patent cylinders, placed under the siage, (as 
seen in Plate ^111.) have been able to, raise the tempera- 
ture in every part, in the space of two hours, to 60 de- 
grees, which effect is the more surprising, as every part 
below the rool is open, and eont4iOs i^^ore ihau uvo-fiflhs 
of this vast edihcef 

A furnace, as powerful im th^t p]ficed at the Bow-slree^ 
entrance, niiglu have answer^ed the purpose, but there 
^ was no proper plage, and steam having been before used, 
Ate* ijarris oiiered me ih.e use of his ho4ier, and, of ib^ 
conducting pipes already esi^biisbed % , 

Also to prevent the effect of told air, which would 
otherwise rush on to the stage by the doors ilie back, 
whipl^ are constantly opening, and tq prevent an^ dis- 
agreeable effect in the different, pmssages (p the dr^siog? 

* A Pateut Caloriferc Fiimivore boiler, which has procured a di- 
minution of more tbao half ia the cooMtmplicMi of fiM, bai sioce 
l^^p erected. 

' rooms. 
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rooms, &c, I have erected a patent Caloriferc I umivoie 
furnace at both entrance stair-*cases, (see Plate XIIL) so 
that daring the whole winter the performers have been 
in an equal and pleasant temperature, from 55 to 60 de« 
grees. I have also placed two patent Calorifere stoves in 
the Green-rooms, to aid the general effect, so that the 
passage frofm thence to the stage is always open» and no 
change of temperature felt.' 

I hope tbat this description will be satisfactory to tho^e 
who would inform themselves on an object so interesting 
as the purificatipD of the air, and regulation of the tem- 
perature. In all crowded assemblies; and withoni detracting 
from the great merits of the performers, which are cer- 
tainly of the highest class, or ihe benefit of the alterations 
lately made, I also hope that some small share, in the de- 
cided preference which this theatre^ has enjoyed during 
the present season, may be attributed to the improve- 
ments which I have introduced, ai least with regard to 
persons who dared not formerly visit any theatre through 
feat of head*ache, and who now resort freely to Covent- 
Garden $ others, who give it preference in cold and dlimp 
weather from the certainty of linding it warm and com- 
fortable, as well as to the crowds which nightly assemble 
in the different corridores which are always at a pleasant 
and agreeable t^perature. Daring the coarse of the 
winter the thermometer has frequently stood, in the back 
of the boxes, as high as from sixty-five to seventy de- 
grees, owing to the constant overflows at this theatre. 
This has rendered the benefit of (he ventilation particui- 
larly sensible, from ihe aif at that temperature remain- 
ing light and fit for respiration. Whereas, in theatres 
not ventilated and equally crowded, ilie heat would have 
been tailbcAting aiid Inti^rabto. 

Ji 
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At Lloyd^s Subscription Rooms. 

Th69e rooms presented mach difficulty for firaevring ft 
proper regulation of the temperatore* They are spaeiofts, 

and after ten o'clock in tlie morning persons assemble 
there on business. Till one o'clock, however, there is 
comparatively but a small assemblage ; it is therefore ia 
Ibotc first honrl of the day that they require to be qoickly 
and proportionably warmed to the teibperatare ont of 
doors, while, from that time till after tour o'clock, they 
are^ on the contrary, so crowded that the heat is exoes^ 
sive, and there are few places in which oile breathes so 
unwholesome an atmosphere^ and where ventiktion is 
more needed. This oppressive heat is not the eflVct of 
the fires, but is produced by the breath of so many iodi- 
TidasJs, and which not ' evaporating, causes in a short 
time the whole air of these Tooms to becdme decomposed 
and impure. 

At this time the doors of entrance, front tlie stair-case^ 
are coDtinnally opening and shutting, and the most daii-* 
gerond currents of air are forced into the room. The 

stair-case^ being open to the ex!ornal air*, these currents 
are particularly annoying to tiiosc {)ersous seate<l near 
the doors. Theoretic exfiedients already had been^ em^ 
ploy«d for ventilating, and a moUiphcity of apertures had 
been made in the floors luitl ceiling, but very little effect 
had been produced, bevcn warm-air stoves, the best 
then made in London, had been fixed j but these were not 
sufficient to warm the rooms, and when the thermometer 
^pproaciied lUefieeziui^ point, the Subscribers sudered as 

* It is proposed to warm these Blair-ca&e§ ocxt Winter, to as t0 
ppsf ent tbii iacoaTeaieoce to ike aubtcriberi* 

much 
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much from cpM io the oioniiog at from beat in tht 
afteroooo. 

To carry off all impure air, I have made use oi ihe 
nm« opeaings uliegdj wad^^ having ooi^ substituted for 
fke cowto which surniouDiad theoiy nioe patent cbiainej 
ventikUorSy which, without assUtajice, 'draw up air wh«n*> 

evei tiicre is wind to aci u{jt)ii tliem, and [ have added 
(0 e4^c.h the power of a iaiop^ to be lighted in calm wea*- 
ihfso or wb^a qai^ck and fiowcrfal ventilatioa i« required 
from two till four o'clock. 

I have also placed iu.each chimney, a patent veutilat* 
tog hox, 

^11 vitiated air is ibus drawn off continuaUy> and there 
is not a person, thongb be may feel warm, but most per* 

ceive bow mocb lighter the air is which he breathes than 
it was i'ormerly, and consequently of how much beaefit^ - 
to him is the effect of the ventilation. I should -hav^ 
anployed a simpler means of ventilating, could I have 
found a space to have erecte^ a small furnace for the 
purpose, but (hat was not attainable. I have also iij^ed 
seven caloiifere stoves, which, when in tuii force> wiU 
not burn half the fuel formerly osed, but which prctdnoe 
at least three times as much heat as those tbey bate re« 
placed. The temper. a in ( oi the iuuuis may, therefore, 
be elevated rapidly, and kept at an equal degree, what- 
ever the cold without; it will depend on increasing and 
lessening the (ires, and on the number ; for it will be bnt 
seldom that the whole seven need be lighted, and ilie full 

, power of warm air diffused iuto the rooms at tb^ same 

' tjme. 

By these means I hope I have given the power of keep- 
ing the R in [)ci uLuic of Lloyd's subscription louuis plea- 
sant and cumtortable, at every hour of tlie day and at 
every season of the year, and it will in future depend on 

the 
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the aUenCtoQ of whoever is entrusted with the manage- 
ment. Dunog the next sumqier and winier the subscribe 
era will have the opporlunity of witneMing iu effects ; 
but I ' am persoaded, that akiioiigh some persons may 

occasionally be sensible of too great a degree of heat, and 
others of cold, there is uo person of judgment and re* ' 
flection but mtist (eel the importance, and rejoice at 
being relieved from the necessity of breathing that air 
which has previously been inhaled by others. The diffi- 
culty of admitting a sufficient supply of fresh air through, 
the floor, has left xoom for still ^ further improvement. 
No more apertures could be made without proper appli* 
cation, bui as iioun as pciinission is obtained, the eflect 
of the ventilation will be still more sensibly felt. 

I have here cited these four examples for such persons 
as would 'satisfy themselves upon the merits of my plan, 
but at the same time I cannot refrain from observing how 
dithcult it isy and how many sacrifices must be made to 
gam public suffrage, or fnvour, of thcitmost useful inven- 
tions ! There is certainly none more interesting to every 
individual than llie purillcailoii of the air which he 
breathes, and the proper regulation of the temperature in 
which he dwelU ; th^re is not a physidian, man of science, 
or any person able to judge for himself, who will deny 
this; but prejudice, custom, and habit, are so firmly rooted 
iu man, that although easy to please, where his taste is 
flattered, there are objects of very great importance, yet 
to which it requires no small degree of perseverance to 
attract his attention, and which need only the trouble of 
enquiry and reflection to be highly valued. 
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Description ov thb Platb« • 

• A. (Plate X[Il.) The stage. 
B. Tbe audience. 

Large patent calorifere fuinivore Icirnace at the l^ow* 
Utreet entrance. It was necessary to give gi'eat power to. 

this rurnacc, that froin the warm air mixing wiih the ex- 
ternal air adniiued by the swing doors^ the temperature 
of tbe grand staircase might be always maintained from . 
55 to 60 degrees, whatever might be th« cold on the oat- 
side of the building. On the power of tins furnace de- 
pends, in a great measure, the temperature of the corri- 
dores. 

d, Shakspeare^s roOm. Hiis being a wailing room not 

only for the half-price visitors, hot also for the public in 
going out while wailing for their carriages, it was essen- 
tial to place two calorifere stoves^ as at f, idiicb produc- 

. ing three times more heat than a common stove, might 
maintain the corridores at 60, independent of the furnace, 
which must cease to be lighted wheti the thermometer is 
iibove 50 out of door. 

Fiazsa entrance* A furnace is placed below this 
entrance, and the warm air is thrown out at each side of 
the Might of steps, by which means the air, which enters 

* the body of the house through tbe doors above, 4b always 
at from 55 to 60 degrees* ^ 

/. Calorifere stoves in tbe lower saloon, and in the cor-» 
ridore of the dress circle on tiic ivuig's side, as well as in 
the saloon, and corridores above, not seen in the plate^ 
which diffusing a large quantity of warm air, are of great 
benefit in preventing any current of cold air between iU€ 
boxes and corridores. They are more particularly re-, 
quired tbe days in which the furnace below is not lighted^ 
in order to maintain a proper temperature in the corri- 
Voi«4 XXXIU. — ^Second Series. Pp dorcs. 
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doresi bj which, instead of feeling tWiWy in passing 
through them, one it, in every part,' as comfortable as if 

in a moderate-sized apariment. - 

g. A furnace is placed underneath to warm this stair- 
case, which leads to the private boxes on this side of the 
hottse, and one issue of hot air is also thrown into the 
private staircase leading to his Royal Highness the Prince 
Regent's box, in which a small patent calorifere stove 
has been placed, and which is ventilated by the same 
stove. The private box staircase on the other side^ 
being on a much smaller scale, a calorifere stove haa 
mere!} been placed below to temper the air iioin the ex- 
terior. * 

h, A very powerful furnace is erected under the pit en- 
trance, and the warm air is thrown up in three places, 

which are not iDai ked in the plate, being under the boxes. 
The most powerful heat is in the centre of the corridore 
round the pit, and at this entrance outside the swing 
doors which are entirely open to the external air, but for 
the powerful heat issuing immediately between the tiist 
and second swing doors, the rush of air would be very 
dangerous. Thus tbe air^ which is admitted into the pit 
and body of the house by the centre second swing dooFy. 
IS always at a temperate degree, and does away with th^ 
draught which formerly used lo be complained of by per- 
sons in the front of the dress circle every time they were 
opened, and which would now be doubly injurioos from 
the very powerful ventilation. The other heats are at 
the side doois into the pit, and have the same efiect 
there^ as well as preventing the cold from annoying per- 
sons seated in the front benches of the pit, by rushing 
to their legs and feet. It is further proper that the air in. 
this corridore should be at GO degrees, as ilis from hence 
principally that air is supplied to the interior of the boxes 

— blaze 
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bla^e openings comtnonteate with the passage between 

the basket and dress circle imniediately above, as at t, 
and would be dangerous and unpleasant if the tempera* 
tiire of the corridore» from whence, it is taken, was not 
kept at an equal degree to those above. 

t. Openings to admit fresh air in the corridore between 
the basket and dress-circle. 

' k. Two double wooden tronkt, to stipply fresh air to 
the first and seeond tier. 

/. Foriy-four patent sieam cylinders placed lound the 
mazarine floor underneath the stage, and supplied by 
a steam boiler. 

tn. Corridores rnnning between the dressing rooms and 
stage, and warmed by the furnaces at each staircase en- 
trance 71, ^ 

n. Two staircases leading to the stage and all the up- 
per dressing rooms. Two powerful furnaces are erected ' 

underneath, and the warm air discharged immediately in 
the centre of each, preventing any cold air rushing to the 
stage, and warming all the communications to it. 

P19 tke meehanicui Struetvre of Iron developed Inf Sdutionf 

and on the Combinations of Silex in Cast Iron, 

By J. F. Daniell, E»q. F. and Jif. JR. /. 

From the Jouo^al of Scibncb and the Abts, 
Edited at the Royaii Institution. 

In prosecuting my inquiries into the resistance which 

mechanical structure oilers to chemical action, 1 have 
been led to bestow considerable attention upon the dif- 
ference of the molecular arrangement of various kinds of 
iron. No subject stands more in need of illustration^ nor 
is there any, peihaj^s, which is more likely to lead to use- 

P p 2 . ful 
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fttl pfaoticBl resultti iban one which concerns u sub^aoce 
qF such priniar}' iijipoitaDce to the fltfls. 
. I have failed to produce regqlaf crjat^ in iioilf b/^ho 
means which i have Aqccesif«Uy employed with the more ' 
brittle metals; but that, under certaiu circumstances, it 
docs assume such forms^ is fuiiy dcmoiiftrated^ by some 
abservations of Dr. WolJastoo^ lipcm e mass of native 
jroD, feund in* Brazil, and which have been published In 
the last volome of the Philosophical Traa^ctions (18 16X 
From this Paper 1 shall make a short extract, fpr the 
double purpose of iodicatiog the form of the cryat«ls» and 
of confirming ihe general accuracy of mjr obsei:?aiiQfl| 
vpon the resistance of crystallifie arrangement to chemi- 
cal aciK-!), by bis auilionty. I am the more happy in ^ 
being enabled to do this^ as I have had but too mil^h 
reason to soppose that asy experiments had failed to pro- 
duce conviction, where it was so much to be desired. 

"Tlic specimen of the lion with which Mr. Mornay 
very. liberally, supplied me for ejcperiment, thot^li it ae^ 
cessarily bears marks of the hfiipmer by wbi^.it has been, 
detached, presents also other surfaces, not only indicat- 
ing that its lexiure is ciysiaiiine, but showing also the 
forms in which it is disposed to break, to be those ol the 
regular octohedron end tetrahedron, or rhomboid, con- 
sisting of these forms combined. In my otvo specimen, 
the chri/stailuic surfaces appear to have been the result of a 
process ufoaydation, which has penetrated the mass to U con* 
siderable depth in the direction of its tfnmn^; hot in the 
' specimen which^ is in the possession of the Geological 
Society, the brilliant suifact s ihat have been occasioned 
by forcible separation from the prigjnal mass, exhibit 
also, the same configurations ed ere nseei in the fcactjquro 
of octohedral ery^telsi m /piiqd ini ip^oy sj^mple ^ft- 
\m n^eta]«»^ 

' Thi^ 
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This spontaneous decomposition of the metal in the 
direction of its crystalline launus, is a new aod valuable 
Am:! ia the chain of evideace; and 1 have myuM sine* 
observed an analogous instance of similar disintegration* 
In crossing the Alps, in the course of last summer^ 1 re- 
joarked thai the veias of carbooale of lime^ which run 
the mica slajiCi bad their surfaces, which were exposed ta 
the action of the atmospbere^ weatUrtd into diilitt^tan4 

welj-defined rhoniboids. 

But to return to our subject. Although mathematical 
soUda were not discovered by a solution of iron, yet a dif« 
ference of atnictare was-platnly diseernible in diediSet* 
ent varieties submitted to the cj^peiimeot^ which is W<^1 
worthy of attention. 

A cube of gra^ ca$$ irtm, of a granular fraoturej was 
ifliaiersed in dilotad muriatic aoid« Wbeii the acid waa 
saUi rated, it was taken out and examined. The size of 
the cube did not app^iw: to be at all diminished, owing Iq 
ia soft spungy substance, which had opt been acted uptoOf 
This iras easily cut off in large flakes, with a knife. Of 
this substance 1 shall have occasion to say more here- 
lifter. The texlUfe of the iron, of course, coiild not be 
learnt for ihia covering. But the meul heving been atib* 
mitted to repeated solution, the quantity of the residnarj 
rnatter gradually decreased, and the surface being scrub- 
bed with a brush, was found to be covered with amall 
irregular ridges, which, when examined with a Bagni<* 
fier, presented the appe^ronce of bundles of minuti) 
peedles« 

, , mas of bar iron^ which had undergone all the opera- 
tionajof puddiing and toUingt, was nextfaubmitted to the 
experiment* When the acid was saturated, it presented 

the appearance of a bundle of fasces, the fibres of which 
if, was poip posed, running in a parallel and tinbroken 
^ • ' course 
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course tbroughonc its length. At its two ends^ the points 
were perfectly detached from one anotbefi and the rods 
were altogether to distinct, as to appear to the eye to be 
but Ioo3ely compacted. 

The next subject of examination was a specimen of 
white cunt irou, of a radiated fracture. The first thing 
lirorthy of remark was, that it took just three times as 
long to saturate a given portion of acid as the' two pre- 
ceding specimeos. Its texture, when examined, differed 
very much. It appeared to be composed of a congeries 
of plates, aggregated in various positions, somettmei 
producing stars upon the surface^ from the intersection 
of their edges. It exhibited altogether a very crystal- 
line appearance, but no regular facets were discoverable. 

A small bar of cold short iron was next selected ; it was 
Exceeding brittle, and its fracture presented bright and 
polished surfaces much resembling antimony. Its iex<* 
tore, however, when subjected to solution, proved to be 
iibrotts, but not so perfectly so as the first specimen of 
bar iron. The course of the fibres was very much broken, 
the acid having dissolved out small cavities which cut 
them short. It was a square bar, and the alternate sides 
were more acted upon than the others, so that the fibres 
would moreover appear to have been flattened. 

A rod o( hot short iron presented at the end of the ope- 
ration, a closely compacted mass of very small fibres, 
perfectly continuous. The congeries was twisted, but the 
threads preserved their parallelism. A portion of a gun- 
barrel ^viis si;bmitted tu the experiment. The metal 
was remarkably free from particles of an extraneous na- 
ture. The texture proved to be fibrous, but the threads 
were not regular or straight. They were generally dis- 
posed in waved lines, and the whole together was very 
compact. 

Amass 
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A mass oi steel jusL taken from the crucible in which it 
bad been fused vtm subjected U> the action of muh^tia 
a€td« It was of a radialed textnrt^ the upper rarfftca 
beiog marked with rays. which proceeded from the centre 
to the circumference. It was leadily acted upon by the 
solveQi^ aod whea withdrawn, presented a highly crystal* 
Jine arrangement. It appeared to he entirely compote4 
of very hrtght and minute plates which reflected the light 
in every direction. The lamina: were very thin, and 
liiere was no order discoverable in their mutual positions. 

A specimen of cast steely which liad been inl^ected to 
the action of the tiltuig hammer^ of a very fine white gra- 
nular fractnrey was next examined. It was not easily 
acted upon even by suong muriatic acid, and it required 
the addition of a small quantity of nitric acid to effect 
Its decomposition. When the acid was saturated, the 
metal still presented a compact appearance; nothing of 
a fibrous structure was visible; but in one or two places 
where the ocid had acted with most energy, it had dc* 
tected the edges of laminm, which appeared to form 
plates of the extent of the whole surface. 

The blade of a razor composed of VVooiz steel pre- 
sented the same appearance, differing in nothing except 
three large notches in the back at right angles to the edge. 

Tlie blade of a raxor of an inferior description presented 
a fibruus lexture of waving lines. Deep notches in the 
back similarly placed were likewise visible in this. It was 
sufficiently evident, that the fibrous texture of this razor 
was owing to the admixture of iron and to the imperfeo 
ijoa oi ihii process lor converting it into steel. 

A bar of steel of an even granular fracture was broken 
hito two. The two pieces were heated in a furnace to a . 
cherry red. In this state one of them was plunged ipto 
cold water, and the other j^llawed very gradually to cool 

by 
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by the slow extinction of the fire. They were then both 
placed in muriatic acid; to which a few drops of nitric 
add bad been added. The hti was i^dtly attacked^ but 
it K<|iiired fife as miidi flme to eieet the aatHMie* 
of the acid of the first. When the solvents had ceased 
to act they were both examined. The tempered steel was 
exceedingly brlHle^ its sorlBce was covered with aitoall 
cavities like worm-eaten wood, but Its texture was very 
compact and not at all striated. The uniempered sted 
was easily bent, and not elastic, and it presented a iibroui 

- . and wavy texture. 

I am inclined to hope that these ohservatidns may not 

. be \^ilhoul interest, and that if properly followed up, 
they may lead to some useful practical results. We find 
that the excellence' of- iron for mechanical porposes de« 
pends open its fihroos texture. The raw material, as we 
may term the crude cast iron, is better fitted for working 
in proportion as it approaches to this texture. We can 
trace a strong analogy between it and other fibrous mxb^ 
staoteiT. In fiax, and hemp, the fibres are carefully se* 
parated from the other constituent parts of the vegeta-* 
blcs by putrefaction and healing. Iti iron, the parts 
which are not fibrous are thrown off by a species of fef 
mentation, called puddling and hammering. In the 
former, the fibres are interlaced with one another by 
tearing them into sliort pieces, and by a species of card- 
ing. In the latter, tbe same purpose is effected by cut« 
ring the bars Into short pieces repeatedly, tying them in 
bundles, and again welding them together. Tbe vegeta- 
ble fibres are spun out iuiu lengths, and are found to be 
tenacious and fitted tor use. The fibres of the metal are 
likewise drawn out by rolling, and their acquired totrgh-' 
nesS adapts them to the purposes of the arts. - 
Might not the same twisting of the threads, which is 

found 
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1m employed mhh, .to iocreate the tenacity of 

the panicles of iron? Is there not sumelliing analogous 
Ml this in the waved structure of the gua baxrel, wliiqb ia 
kuqmn 4^ be < partiQiiiariy 4aiigb i Aad inaj noft tbe snpe- 
. nof ^Bnilty of -the Damaspua aword bbdes, wbieb it itiJl 
a problem to our mauuiucturers, be owing lo some such 
tnaoagemeoti Their struQtuae wo^id iMiswer exactly to 
ihe jd«frof amall rods of iron apd #teel welded and twiated 
together^ and afterwards beat out. Tbe experiment ia 
worth the trial. 

Tbe good <}ualUies of steel seem to depend for diiiert 
eat putposea npon a vacying meohanical errangement of 
Its pstrticlea. This diflSirenoe of stroctore is conferred by 

certain regulations oi' tcmpcrcUure. We find tliai llie 
. ^aine bar of metal suiidenly cookd from a high tempera-r . 
tare ia posseaied of a ^oito difiSitreiit texture, aad diffec^ 
eot mechanical properties, from those which cliaraefeerise 
it| when gradually lowered. May not the qualities of 
cast iron vary also with the rate of cooling? and might 
Bot a proper regnlation of baat improve the fibrous tex*« 
tare, or even coafer a certain degree of maNeability ? 

I proceed nuw lo a very diileretit species of investiga- 
tioQ, into which I was naturally led, while prosecuuog. 
the preceding experimenta. I have mentioned above, 
that in dissolving the cube of gray cast iron, a poroaa, 
spungy substance was left untouched by tbe acid. This 
was easily cut oil with a knife. It was of a dark gray 
colour, somewliat resembiing plumbago. Some of it was 
put to dry on bloittng paper, and in the course of a mi» 
note, spontaneously heated and smoked. Tn one instance, 
wh^n a considerable quantity had been heaped together, 
it ignited, aad soorcbed tbe paper. Its properties were 
not impaired by being left for days and week% ia thrsa« 

Voii. XXXIIL — Second Series. Qq - lution 
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Kitioii of iron, or m Water. I left some for three moiitlM 

covered with a solution of sulphate of iron, and exposed 
in ao open dish to ail tbe changes of the weather. At 
the exptratioD of that time, red oxyd of iron had been 
deposited Irom the solphate, hdt the black matter when 
collected upon blotting paper, raised the thermometer 
twenty degrees. Muriatic and sulphuric acid both ex- 
tracted the substance. When nitric add was used, the 
plnmbaginoas matter was produced, bat do longer heated 
in the air. I immediately commenced a series of expend 
ments for the purpose of ascertaining the nature of. a 
body which presented such a curiolis aoontalj. 

A portion of it jast prepared wib placed Hi a shalIo# 
dish upon the water trough, and a bell glass of common 
air inverted over it. The water gradually rose, and the 
residue of the air being examined at the end of twenty* 
lour hoars, it was found that the oacjgeb had been totally 
absorbed. , 

Another portion was put into a retort, to which a stop- 
cock had been adapted. The air was exhausted, and the 
moisture allowed to evaporate. Oxygen gas was 'then 
admitted. lt4>eoame very hot, and the gas was absorbed. 
There was no change of appearance in either experiment, 
li^.chlorine it also became very hot, and a jriellow liquid 
formed. This was washed out. A black powder was 
left of a high metallic lustre resembling plumbago. The 
solution was precipitated with ammonia, and afforded 
nothing but black oxyd of iron. 

Afier the residue of tbe iron had absorbed its dose of 
oxygen, it was heated to redness, and digested in tnuri- 
alic acid to take up all the oxyd ot iron wiili which it waS • 
necessarily mixed. When well washed and dried, it ex- 
actly reaembled that which, had been prepared with chio* 
riue; 390 grains affiurd^.9^6 of tbe^ metalKc powder. 

' • . ' • The 
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Th6 tuuriauc suiutiou was precipitated by ammonia. 
Tiie precipitaie was boiled with a Httle nitric acid, and 
heated to redoett. It weighed 166.8. 

Muriate of bary tea was poured into the solution of mu- 
riate of ammonia^ from whicb the oxYii vi iion bad been 
collected, and a dense white precipitate of sulphate of 
harj!Et«B. was formed, weighing, when washed add dried, 

mA. 

From these prtpaiatory experiments then, we learn, 
that the residue of the cast iron, after the action of sul- 
phuric acid, heats, in consequence of its uniting with the 
ekygen of the air ; and this residue, after it has so ab- 
sorbed oxygen, is compuied of 

Oxyd of iron 106.8 ' 

Sulphuric acid ....r 60.4 

' Gray substance, with metallic lustre, 95.6 

The iiicrcase. of weight being probably owing to the 
higher OKygenation of sone of the iron, by boiling in 
nitric acid. 

Tlie next object of inquiry, is the natuise of the gray 
sobsMoe unacted opon.by. the acids; 

Nitric acid,, and mtrd-murlaiic acids> did not act upon 
it at a boiling heat. 

When examined with a magnifier, it did not seem to 
be perfectly homogcneoas in its composition, but pre- 
sented the appearance of bright jnetallic particles^ pow* 
dered and mixed with grayish white dust. It deflagrated 
witlft oiue and oxy muriate of potash at a very high heat. 

$pibe of it was fused with puce soda in a silver ettici- 
Ue. 'When it entered into igaeous fusion, a gas was 
given off, which burnt with flame^ and blight explosion. 
Wlien oold> it was o( j4greeoi,sh colour, li was dii^lved 

, Q q 2 .out 
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out with distilled water, and much of the powder was 
found to have been uaacled .upon. It was digested ia 
muriatic acid, and bad now atramed a Mgbter aipeet, 
and waft of a perfectly uoifomi textnre, exactly 
bling micaceous ii oii ore in small ihiii scale*. ^ The murU 
atic acid had taken up some oxjd of iron. 

The Bodaic solution was satoraied with morfatie md* 
It efienresced strongly. Ft was evaporated, and whet 
reduced to about one half, it gelatinized. When per- 
fectly dry, the muriate of soda was dissolved, and nothing 
bnt pure silex letnained. 

' Guided by tbese hints, and by many other preparatory 

experiments, wliicli it would be tedious to enumerate, I 
obtained the following more determinate results* 
' 35 grs« of the gray powder, wbtch bad been tfaofooghly 
separated from all oxyd of iron, by digestion in mnriatic 
acid, were ex[)oscd to a low red heal, in a silver crucible, 
with 20() grs. of pure soda. When a puif of gas took 
place, the crucible was instantly removed from tbe fiie. 
The contents were dissolved out with distilled water* The 
solution was filtered, and the residue well washed and 
dried. It weighed 10.9 grs. It was digested in muriatic 
acid, again washed and dried* II then weighed 10.0* U 
now exactly resembled the mtoaceoos iron; 

The muriatic solution let fall a small quantity of red 
oxyd of iron upon the addition of ammonia. 

The sodaic solution wae fatumted with muriatic actd« 
It barely effervesced. It was evaporated to drjmess, and 
towards the end of the operation, it gelatinized. It was 
dihgenily stirred till dry. The muriate of soda was dis>^ 
solved, and'thfe remaining white insoluble swbstance 
heated to redness. It then weighed ItSS grs* and pvps^ 

sessed ail tlie properties oFsilex'. 
Here then we arrive at another step of our inquiry i 

and 
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'mi we find that the 95.6 grs. of the gray subctaace, is 

composed of 

65.0 silexy , 

QOJS metallic tulMtaace, like micaceous iroii. 
for S5X» : 93.8 :: 95.6 : 65. 

The small quantity of oxyd ol iron obtained, and the 
alight effervescence of the soda, was owing, as we shall 
afterirardt find, to the decomposition having been carried 
a little to far. 

50 grs. of ihe mrcaceous substance, which had all been 
subjected to the action of led hot soda, were mixed with 
400' grs. of pure soda, in. a silver cracible. It was ex- 
posed for two hoars to a heat just short of the making of 
the sliver. A large quantity of inflammable gas burned • 
oif. When this had ceased, the crucible was removed 
from the fire, and allowed to cool. It, was digested in 
distilled water, and the solation passed through the filter. 
What remained was well washed and dried, and weighed 
31.8. 

This was digested in muriatic acid, and afterwards 
weighed d3.8. 

The muriatic solution was precipitated with ammonia, 
and the red oxyd of iron weiglied exactly 8.0 grs. cor- 
re^onding to the deficiency of weight. Th; remainder 
was found- to be the micaceous substance, totally unai* 
tered in its characters. 

The sodaic solution was neutralized with muriatic acid, 
and gave off carbonic acid in abundance. 
' It was then evaporated to drynesi^ and, during the 
process, it gelatinized. It was digested in distilled water, 
aud the remainder, which was perfectly white, heated to 
redness. It weighed 50$. 

TO Bfi CONCLUDED IN OMR NEXT. 

On 
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Oh the bad Ejects of the ineautunu Use of Magnesia4, 

m 

From the Jouunal of Scibmce aad the 4bt5, 
Edited at the Royal Ik stitution. 

At a tiosc when domestic empiriciMn is so prevalent at 
at pmeot, it is Important to point oot the dangers, whldt 

may ^irise from the uses, or rather the abuses of the most 
simple remedies. 

£very medical praclitioner must have repeatedly wttf 
nessed the sertons^ and sometimes the fatal coqseqneDoes 
attendant upon the improdent nse of the stronger medi* 
ciDeS; which are so extensively supplied for faniily coii- 
somptioDy particularly preparations- of antimony, mer- 
cury» and opium, which, under a great variety of sedocing 
forms and titles, are constantly employed; generally, 
however, ihey are, I believe, not sufficiently aware of 
the prejudicial effects of the too liberal use of magnesia ; 
cither those which may arise frpm iu chemical action - 
upon the urine, which are more immediately observable 
and common, or which may arise from its mechanical 
action, as an ej^traoeous insoluble substance, and which 
are n^ore remote, obscure, and. rare, 

I need not dilate upon the former, but may refer to my 
brother's observations upon that subject, published in th^ 
!]^hiiosopbical IVan&actions for the year 1810,^ which, I 
iregret, are too little attended to ; and, with respect ta 
the latter, sball.confine myself to the*iecita],of the&l- 
luwiiii' case. 

A lady was. recommended to take magnesia, in conse- 
quence of some very severe nephritic* attacks, acqomr 
panted with the passage of gravel. She was desired to 

take a tea spuuntul every night; and Henry's calcined 

magnesia 
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niagneua was preferred, as that always operated upon 
' tlie bowels and '* carried itself ofF,** which other magnefsia 

did not, but, on the contrary, fek iieavj atul uneasy in 
4he Stomach. The dose was gradually encreased to two 
tea^poonfolsf in order to produce effect upon the bowels* 
which this quantity never failed to do ; the symptoms for 
which it was ordered were soon removed, but ihe plan . 
was persevered in for two years and a half^ with little in«- 
fennission or irregularity ; so that as the average weight 
Of a tea-spooofol is at least forty grains, and the average 
dose was a tea-spoonful and a half, it may be presumed 
that she took during the above period between nine and 
ten pounds Troy. 

' In the coarse of the last antumn she suffered severely 

. by a miscarriage, and shortly afterwards by an attack of 
biliary calculi ; subsequent to which she became sensible 
of 41 tenderness in the hh side just above the groin, con- 
iiected with a deep seated tumour, obscurely to be feH 
upon pressure, and subject to attacks of constipation, 
with painful spasmodic action of the bowels, teaesmos, 
and a highly irritable state of stomach ; these atuoks re- 
curred every , two or three weeks, varying in violence, . 
but reqtiiring the use of active remedies; during one of 
them, about the middle of last March, a large quai>tity 
of sand was voided by the rectum, attended with a pecn- 
' • liar acute and distressing pain in the seat of the tumoiia 
above mentioned. This was lost. Jhe following day, 
however, the same kind of evacuation happened again, 
and to the same extent, which being saved and measured, 
was found to amount to two pints. Another attack took 
place upon the 5th of April, when several irregular luinpt 
of a soft light brown substance were voided, having the 
appearance of a large mass broken down, and when dry 
f xtremely friable : a part of each of tbele two last were 

subjected 
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subjected to a careful aoaljsi^, and iQuad to consist ea^ 
lirely of rab-curbonate of magnesia coocreled by the miH 
9as of the bowels, in the proportion oPabont 40 per cent. 

The use of magnesia was now given up, and ihat of an 
active purgative medicine enjoiued, with some olber ae» 
ceasary direcUoiiS; and there ia every appearance of rer 
turning health, although some slight atucks have rectir* 
red, and small portions of the same cuacreliop'SJtill occa" 
aiooaliy come away« 

An instance, in many respects resembling this, baa 
htdy occurred in the practice of some gentlemen of emi- 
nence in lliis town, in winch not only large quantities of 
a concretion ai a similar description were voided ; but 
npoD examination after death, which took place perhaps' 
aiv months after any magnesia had been taken, a coNeo- ^ 
tion, supposed to he from four to six pounds, was found 
embedded in the head of liie colon, which waft of course 
mvfih distended. Some notes which were made qf tbia 
case are, I fear, not to be found. 

Ou the Food of FlanU. 
From the Science of HoETicuLTirBBi ftc* 
By Joseph Haywaed, Gent, 

ITuE food of plants has long been an object of anxioaa 
iiM|iiiry, and a great variety of conjectnres have^been 
formed as to what it consists of^ or in what state It la 

taken up by the roots. It has been an object of research 
with men of the greatest talents and learning, and by 
them the powers of chemistry have been applied in a va» 
rtely of ingenious experiments. The earth, as well as ve- 
getables and animals, have been analysed and variously^ 
described, and accurate observations have been made 
and stated, but as yet none have been able to describe a 

tfieory 
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theoiy that has obtained general conenmncef or to eat»* 
Mish a clear and practical role of ascertaining the qnan* 

tity and quality of the food of plants furaished by parti- 
cular soils, nor the means of giving fertility pr restoring 
it when exhausted by iegolated proportions. 

Altbongh the earth appears capable of afibrding and 
sustaining a spontaneous produce in vegeiabks and fruit, 
her powers of production or principles of fertility are 
found to be limited, and possessed in difierent degreea 
hy ditferent portions; and it has been clearly proved that 
they are sooner or later exhausted by the growth of par- 
ticular vegetables, according to the nature and situation 
of the soil ; it therefore became an object essential to the 
Arts of Horticnltore and Agriculture, to ascertain the 
nature of vegetables, and the composition of the soil 
most congenial to their diirtrciit productions, in order to 
be enabled to remedy defects, remove opposing matter, 
aiid supply deficiencies, or, in other words, to sustain, 
increase or diminish the powers of production or princU 
pks of fertility. 

Vegetables, like animals, vary in their nature and ha- 
bits, and like^tbem have their peculiar food, for although 
the food of plants may generally be composed of the 
same elements, it varies in the proportion of its compo- 
sition, and thereby becomes adapted to different pur- ^ 
l^wes; thus we find that a soil which will' furnish only 
' ^d enough to soppori one vegetable of a peculiar kind, 
will at the saaie time furnish sufficient to sustain many 
• others ot diiiereni species, - ' " ^ 

' Bradley says, '* Land animals may be likeiied in gene- 
ral to those plants which are called terrene, for that they 
live only upon the earth, such as oak, elm, beech, &c. ; 
amphibious animals such as otters, beavers, tortoises, 
frogs, wbicH live as well on the land as in the wa- 
le», auiy be compared to the wtllow% alders, mintbs, 

VoL.XXXlII. — Sficowu Si^KijLib. Rr &c. 
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&c. The fish kind, or aqualic race, whether of th0 
riverf ok the sea^ ^ii^ analogous to the water plants, such 

water lilies, water plankaiiiB, tu* which live only ia 
the fresh waCers^ or the fuoi, Sco. which are sea or salt 
water plants, and not any of these will live oui of its pro- 
per ekmcQt; from whence we may conclude how im- 
proper it would be to piaot a water VAj on. a dry Bandy 
desert, or an oak at the bottom of the sea, which woaUt 

just at» reabonable as if ue propose to ft;cd a dog with 
hay, ojr a horse with (ish; however, tbi& ruie of nature 
ban been so little observed, even by. some of oor greatasA 
planters, th^ we can hardly boast of good saocess ia.on6 

out of five plantations that have been made." 

^e al^ says, "I shall beg leave to remark, that aa 
the several land animak have their respective diets, so. 
have the terrene plants their several soils from whence 
they derive their nourishment; as some animals feed on 
^e^, others on fish, &c. so do plants love, some clay, 
olhera loam, sand, or gravel ; nor is this ail we onght to 
observe, we mnst consider likewise how beneficial to 
every plant is a right exposure, whether in a vale, the 
sides or tops of bills, exposed to the south or north winds, 
whether inland or near the sea, for it is a proper expo* 
sure that keeps a plant in health/* 

Bradley, Hitt, and Miller consider the food of plants 
to be salts, which every* species of earth, more or less, 
contains within itself; acd that according to the propo&«! 
tion of salts contained in each kind of soil or manure will 
its prolificacy be. 

That all soils and all vegetatjie and aoigiai matter may 
be found to produce salts, under certain cbemioal ,pro-i 
cesses, I have qo doubt ; hot thia does not prove it to be 
necessary that every snbstanoe, or any substance contain- 
ing the basis oi elements of salts, should undergo thia 
proc^sf^ and be formed into salts before it can Imi in. a 

... state 
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lUtd to constitnte food fit for the reception and nourish* 

rtient of plants. * ■ 

Salts are various in their nature and general effects 
when plitoed ia contact with other substances. 

I have madfe many experiments with sea salt, nitre* 
soda, barilla, ^c. &c. and feel m vself iiistificd in conclud- ' 
iag, from the results, that salts are not in any degree an 
essential in the food of plants. 

The opinions of Drs. Smith arid Pearson on this sub- 
ject, appear rational : they say , that salts, as they ope- 
rate ID promoting vegetation, are analogous to mustard^ 
tinnamony ginger, 8cc. i^hicb are not of themselves at 
all* dr necessarily nutritions^ bol contribute to render 
other things nutritious by exciting the action of the sto- 
mach, and other organs of digestion and assimilation. 
Dr. Pearson also says, — I have no doubt of the 
troth of the position, that no living thing, neither plant 
nor animal, can grow or live in a state of visible action. 
Without supplies of matter that has been alive; in other 
irords, living animals and vegetables can only live, on 
dead animals and dead vegetables; no plant nor animal 
has ever been known by Experience, nor in the nature of 
things does it seem reasonable, that they can be nou- 
rished by mere water and pure air^ as some persons have 
asserted.'^ 

Mr. Kirwan, in an Esi^ay on Manures and theTood" of 

plants, as applicable to Agriculture, lakes a very correct 
and comprehensive view of his subject. 

Sir Humphrey Davy also has favoured the world with 
B very luminous work on agricultural chemistry. 

Both those eminent chemists have minutely considered 
the nature of manures and the food of plants, and, no 
doubt, have explahied their opinions and detailed their 
eirperiments with gtreat cieamesli and perspicuity. 

Were it not impossible for me, in a work like this, to 
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convey an adequate idea of the iDformation contained m 
either of those works, it would be imprudent aud* pre- 
snmptttous^to attenpt it; but as I conld not claim the 
merit of having done my best to elucidate my subject, 
without a reference to those splendid authorities, and 
finding it d j&cult to explain their argaments, experiments, 
and results, in any language equal to their own^ I trast I 
shall be excused in making considerable literal extracts. 
Akliough in the general opinions and priocipleb of ihose 
eminent chemists there appears to be a great coincideneey 
still I- think it will be admitted that there is a sufficient 
difference to shew, that the subject cannot be consldei^ 
as finally arranged or at rest, and that 1 may be justified 
in offering a few comments and ideas* 

Mr, Kirwan observes, The first essential requisite to 
a fertile soil is, that it Contain sufficiency of the three or 
four simple earths, awd of the soluble carbonaceous prin- 
ciple: the other requisites are, that the proportion of 
each and general texture of tlie soil be such as to admit 
and to reuin as mucb water as is necessary to vegetation, 
and no more." 

Sir Humphry Davy says, " The surface of the earth, 
the atmosphere, and the water deposited from it, must 
either together or separately afford all the principles con^ 
cerned in vegetation; and it is only by examining the 
chemical nature of these principles that we are capable 
of discovering what is the food of plants, and the manner 
in which this food is supplied and ^prepared for their 
nourishment.'* 

He also says, " By methods of analysis, dependent 
upon chemical and. electrical instruments discoveied in 
late times, it has been ascertained that all the varieties of 
material substances may be resolved into a comparatively 
small number of bodies, which, as they are not capable of 
beiog decgmpoundedi are considered, in the present state 
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of chemical koowiedge, as elemeots. The bodies incdpable 
nf decomposition^ at present known, are f« \ ^st^vt-n ; of 
* these, thirty-eight are metals, six are inflammable bodies, 

and three substances whicU uiuit wiili inetuls and iutiam- 
mable bodies, and form vvith them acids, alkalies, earths, 
or otbef analogous compounds. The chemical compo- 
sition of plants has, within the last ten years, been ela- 

cidatcd by the experimenis oi a numbci of ' iicmical phi- 
' iosopheis, both in this and other countries, and itibrms 
a beantifol part of general chemistry ; if the organs of 
plaata be submitted to chemical analysis, it is found that 
their almusL iiiiiuite diversity (Jt iorm, depcuda L!|)on dif- 
ferent arrangemeuts and coaibiuations of a very iew of 
the elements ; seldom more than seven or eight belong to 
them, and three constitute the greatest part of their or- 
ganized matter. 

" All tlie vanities of. substances found iu plants are 
produced from the sap, and the sap of plants is derived 
from water or from the fluids in the soil, and it is altered 
by or combined with principles derived from the atmos- 
phere. 

" Soiis in all cases consist of a mixture of diflerently 
divided earthy matter, and with animal or vegetable sub- 
stances in a state of decomposition, and certain saline in- 
gredients. The earthy matters are the true basis of the 
•oil; the other parts, whether natural or artificially in- 
troduced, operate in the same manner/* 

Sir Humphry also says, " What may be our ultimate 
."tiew of the laws of chemistry, or how far our ideas of » 
elementary principles may be aimplified, it is impossible 
to say— -We can only reason from facts, we cannot imi* 
tale the powers of composition belonging to vegetable 
structures^ but at least we can understand them, and as 
far as oar researches have undergoue, it appears that in 
vegetatiooi compound forms are uniformly produced from 
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simpler ones ; and the elements in the soil, iiie atmot* 
•phere, and the earth, absorbed and made parti of beMi* 
fifol and dtverBified Mrnctares.** 

Kirwan states, " All plants, (except the sub-aqueous) 
^row in a mixed earth moistened with rain and dew, and 
exposed to the atmosphere ; if this earth be ehemioallj 
examined, it wtll' be fotind to consist of siliceous, oalea- 
reoiis and argillaceous particles, often also of magnesia 
in various proportions, a very coosiderable quantity of 
water, and some fixed air. The moat fertile also ooniatfi 
a small portion of oil, roots of decajred vegetables, a cOaly 
substance arising tioin putrefaction, some traces of ma- 
rine acid, and gypsum. On the Other hand, if vegetables 
be aoaiyzed, they wiU be found to contaio a large portkm 
. of water and charcoal, also of fist and eneDtiai oils, re^ 
sins, guius, and vegetable acids, all which are reducible 
to water, pure air, inflammable air, and charcoal ; a small 
portiow of fixed alkali is also found, sotne neiHral salts; 
most commonly Epsom, tartar TitriokMie, comiaofi siiltt, 
and s;ilt of sylvios." 

•So far things are merely reduced to compounds, and 
the opiniona of tiiese great men accord ; but Sir Hufen* 
phry farther says, ** li any fresh vegetable matter which 
contains sugar, mucilage, sUrch, or uibcr oi' the vegeta- 
ble oon>pouods soluble in water, be moistened and ex« 
posed to atr, at a temperature of from to 80^ oxygvi^ 
will soon be absorbed and carbonid aoi# ibrmed, heaC 
will be produced, and elastic Huids, principally carbonic 
acid, gaseous oxyd of carbon, and hydro^carbonate will 
be evolff ed ; a dark coloured liquid of a slight sK^ur, or 
bitter taste, will likewise be formed ; and if the proc^stf 
be suflfered to continue for a time sufficiently long, no- 
thing solid will remain except earthy and saline matter, 
eolOBi«d black by charcoal. 

Aiiimal matters are ti^ general more liable to dedom^ 
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pose than vegetable sobstances, oxygen ii ftbsoTbed, ftnd 
carbouic acid and ammonia foraied. In tht; process of' 
their putrefaction they produce compoend elastic flmds^ 
and likewiae azote ; they afford dark eolonred acid and 
oily iloids, and l^ave a residuum of salts and earths mixed 
with a calcareous matter ; the ammonia given oif from 
/ animal compounds in puirefactiony mfiy be conceived to- 
he formed at the time of their decomposition! by the 
combination of hydrogen and azote ; except this matter, 
the other products oi putrefaction are analogous to those 

* 

afforded by the fermentation of vegetable substances^ 
and the soluble substances formed, abouitd in the ele- 
ments which are the constituent parts of vegetables, in 
, carbon, hydrogen, and oxygen." 

Again, The circumstances necessary for the putre* 
^tion of animal substances, are similar to those required 
for the fermentation of vegetable substances, a tempera* 
ture above the freezing point, the presence of water and 
the presence of oxygen, at least in the first stage of the 
process.*' He likewise says, ** ft is probable that as yet 
we are not ac^ainted with any of the true elements gf 
matter.'' 

It however appears that both animal and vegetable 
matters are redocible to the same principles, and so far 
simplified as to be de^ly capable of the different com- 
binations required to reproduce and sustain both animals 
and v^etables* 

Kirwan observes, Hence we see on the last analysis 
the only substances common to the growing vegetables^ 
and the soils in which they grow, are water, coal, dif- 
ferent earths and salts: these, therefore, are the true food 
of vegetables; to them we should also add, 6xed air; 
though by reason of its decomposition it may not be dis- 
tinctly found in them, or at least not didtingLiishable 
from that newly formed during their decompositioo;' 

. . Sir 



Dig ^ Cfoogle 



5 111 On the Food of Planis^ 

Sir Hamphry adds^ Vegetable and animal substances 

deposiUii in the soil, as shewn by universal experience, 
are coosumed during the process of vegetation, and they 
can only nourish ibe plant by affording solid matter ca- 
pable of being dissolred hf the flmds in the leaves of vege^ 
tables; but sucli parts of them as ait: rendered gaseous, 
aud that pass into ihe atiuospbere, must possess a com- 
parative small effect, for gases soon become diffused 
tlirougb the mass of the surrounding air. 

" The great object in the application of manures should 
be to make it afford a» much soluble matter as possible 
to the roots of the plant, and that in a slow and gradllal 
manner, so tbat it may be entirely consumed in fbrming 
its sap and organized parts." 

So far the component parts of the food of plants seem 
10 be generaUy understood and admitted; and on the 
medium of its application and consumption, Kirwan ob* 
serves, " The agency of water in the process of vegeta- 
tion, has not tiU of late been distinctly perceived : Dr. 
Hales has shewn, tbat in the summer months a sun*flower 
weighing three pounds avefdupois, and regolarjy watered 
every day^ passed through it or perspired 22 oz. each 
day, that is, half its weight. Dr. Woodward found that 
a.sprig of common spearmint, a plant that thrives bestio 
moist soils, weighing only £8,^ gm. passed through It 
3004 grs.* in 77 days, between July and October, that is 
somewhat more that its whole weight each day. He did 
more, for he found that in tliat space of time .the plant 
increased 17 grs. in weight, and yet had no other food 
but pure rain water, but he also found tbat it increased 
more in weight when it lived on spiuii; water, and still 
more when its food was Thames water. Secondly,, that 
the water they thus pass, nourishes them merely as water, 
without taking any foreign substance into account, for 
3.000 grb. of rain water, in Dr, Woodward's e.vperiment, 
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afforded ao iocreaae of 17 grs.^ whereas by Margraaf's 
experimenu 6760 grs. of that water contaiir ODly . j'd of a 
grain of earth ; bat. Thirdly, it also follows that water 

contributes stiii more to the nourishment of plants, be- 
side.^ the service it renders them in distributing the nu- 
tritive parts throughout the whole strncture^ forming it* 
self a constituent part of all of them, may be understood 
from modern experiments. Dr. Iugi.iilu)uz and M. Ser 
tiebier have shewn tiiat the leaves uf plants exposed to , 
the sun produced pure air. Now water Ims of late been 
proved to contain about 87 per cent, of pure air, the re- 
mainder being inflammable air; nater is then decomposed 
bu the asi&htancc of light within the vegdublcy its iti/iamma^ 
tie pari is empioytd in the formation oj oils, redm, gum, 
iCe* . 1/5 pure air w partltf applied to the production of veget- 
able acids, and parti expelled as excrement " i 

This last theory will be found to harmonize with every 
practical obsef vation, and must form the groundwork of 
every system of horttcuhure, arranged on demonstrative 
piinciples that can be expected to be supported with 
success. 

Kirwan further states. ^< To Mr. Hazenfraz we owe the 
discovery, that coal is an essential ingredient in the food 

of all vegetables; though hitherto little attended to, it 
appears to be one of the primeval principles, as ancient 
at the present constitution of our globci for it is foiind 
in fixed air, of which it constitutes above one-fourth 
part, and fixed air exists in lime stones and other sub- 
stances which date from the first origin of tilings. 

" Coal not only forms the residuum of all vegetable 
substances that have undergone a slow and smothered 
combustion, that is, to which the free access of air has 
been prevented, but aUo of all putrid vegetable and ani- 
mal bodies ; hence it is found in vegetable and animal 
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manafcs that have undlergoilte putitfactioni iotd is the true 
basis of their ' ameliorating powers ; if the water that 

passes ill rough a putrefying dunghill be examined, it 
will be found of a brown colour ; and if subjected to eva> 
poratioD, the principal parts of the residuum will be focmd 
to consist of coal : all soils steeped in water communicate 
the same rt)loijr lo it, in proportion to their fci tility ; and 
this water being evaporated, leaves also a coai^ as Ha* 
zeufraz and Fourcroy attest." 

Sir Honiphry Davy says, No mbstance is more neccf- 
sar^ to plants than carbonaceous matter , and if this cannot 
be introduced into the organs of plants, except in a state 
of solution^ there is every reason to suppose that other 
substances less essential witi be in the sahae case. I 
found by some experiments made in 1804, that plarus 
introduced into strong solutions of sugar, mucilage, tan- 
ning principle, jelly, and other substances, died ; but that 
plants lived in the same solutions after they had fermented. 
At that time [supposed /hat fermentation zcas 3iecessa?i/ to 
prepare the food oj piatU$, but I have since found that the 
dtkttrum ^ectM of the recent vegetable vUutions were otohg 
to their being too concentrated^ in consequence of which, the 
vegetable organs zcere uholly clogged with solid matter] and 
the trampiratioH of the leaves prevented; the beginning of 
June in the next year, I used solutions of the tome sub- 
•tlinces, but so much diluted that there was only about 
one Lwo-hundredih part of solid vcgeiable matter in the 
solutions, plants ot mint grew luxuriantly in all those so- 
lutions, but lelist so in that of astringent matter ; I wa- 
tered some spots of graiss in a garden with the different 
bolulions of jelly, sugar, and mucilage, which grew most 
vigorously, and that watered with the solution of tanning 
principle gi'ew better thab that watered with cominot) 
water/' . 

This 
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This €Ji:periinent certainly bhews ihe fertilizlog powers 
of those vegetable substances, but as the (lecainpos'uioa 
o.f siicb substances^ spontaneously takes place in so short 
a time^ I ihink^t most probable, that Sir Humphry's 
(fsl ic|ea was a correct one, and that they were reduced 
^ji;.fer«)^atalion to the common state of manures^ before 
tl|^ (le^ume appHcablej, and that with the concentrated 
solutions, the accumulated gas resulting from the fermen* 
lation, destroyed the vegetables. 

l^ifwau repnarks, Vegetables not only require food, 
bl^t tU^t this food be duly administered to them, a sor- 
f(pit being as fatal to them as absolute privation.*' 

further, " Hazenfraz and Fonrcroy aiiest, that 
shavings of wood being left in a moist place for nine or 
tei^ i^ionths, began to receive the fermentative motion, 
and being tiien spread on land, putrefied after some time, 
ai)4 proved an excellent manure. Coal, however, canno^ 
liriMMff ^ btM^ciai eff€ci$i inasmuch as it is soluble in 
V^f^ m^ans of- rendering it soluble are not as jet 
well ascertained, nevertheless it is even now used as a 
manure and with good ^fiecU 

fn trufb* tlic fertilising power of putrid animal an^ 
•vegetable substaiices were pretty fblly kpown even in ihe 
remotest ages, but most Speculatists have hitherto attri- ' 
buted them to liie oleaginous, mucilagiuoiis, or saline 
partili^l^s theo developed, lurgetiing that land is fertilized 
by (Ariqg agd burning, though thg oleaginous and mueila* 
ginous particles are thereby consurned or reduced to a coal, - 
apd ^he quantity uf mucilage, oil, or salt in fertile land 
19 9P 9mali, ih^t it could not contribute the lOOOih part 
oribe weighs Pf ^ny vegetable, whereas coal is not onljr 
supplied by the laud, but also by fixed air combined with 
efLift]^^ ^nd. (^ho by that which is comtantly let loose by 
^r^rmt gr9ces9e9, and itOQn pradpilates by superiority of its 
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' specifk gravity 9 and u then condensed in, or meekamciUfy 
aisdrbed % soils, or contained in dcW." 

This coiioborates my preceding observations, and ex- 
hibits a difference in the opinions of those authors; but it 
is of no ^reBt importance, as Sir Humphry Davy also 
says, " mucilaginous, gelatinous, ssiccharine, oily, and 
extractive fluids, an l sohition of carbonic acic in water, 
are substances that in their unchanged states contain al« - 
most all the principles necessary for the life of plants; 
but there are few cases in which they can be applied as 
manures in their pine forms, and vegetable manures in 
general contain a great, excess of fibrous and insoluble 
mattery- which must undergo chemicAl changes before 
ihey become the food of plants." 

On earths Kirwan says, The next most important 
' ingredient to the noun;shment joi plants is earth, and of 
the 4^fferent earths the calcareous seems the most neces- 
sary, as it is contained in rain water, and absohitely 
speaking many plants may grow vviihout imbibing any 
oiher. M. Ruckert is persuaded that earth arid water, in 
proper proportionf, form the so/« nutriment of plants. But 
If. Giobert has clearly shewn the'contrary; for having 
. mixed 'pure earth of alum, silex, calr.u eous earth, and 
magnesia in various proportions, and moistened them 
with water, he found that no grain would grow in them, 
bttt/when they were moistened with water from a dung* 
htW, corn grew in them prosperuuisiy — heiice the necessity 
of tlie carbonaceous principle is apparent." 

He also says, Earths cannot enter into plants but in 
« state of solution^ or at least only when suspended in 
-Witter in. a state of division as minute as if they really had 
been dissolved ; that siliceous earths may be suspended 
i« such a state of division appears from various experl- 
m^ts^ particularly those of Bergman, who' found it thus 
diffused in the purest waters of Up^aJi and it is equally 
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cef tain that it enters copiously into vegetables. * Both his 
estperiments, as especially those of Macie, establish this 
point btyond contradiction. Argillaceous earth may also 
^ so hnely diflfused as to pass through the best of fiitres; 
•o also may calx^ as appears from the quantity Margraaf 
found in the purest rain water.** 

On this parL of the subject, after reciting a number of 
experiments^ Sir Humphry Davy observes, " The gene- 
ral results of this experimeot are very much oppoaed tO' 
the idea of the composition of the earths by plants, from 
any of the elements found in the atmosphere or in water." 

He also says, ^* As the evidence on the subject now 
standsi it seems fair to conclude thai the dij^treui eariki 
' and saline substances found in the organs of plants, are 
supplied by the sotls 'm which they grow, and in no cnsescom- 
posed by new arrangementsof the elements in air or water." 
' Here again is a difference in the opinion of those great 
ishemists, but as it may be considered as theoretical, it 
is of little imporiance; the grand principle seems ad- 
mitted to be demonstratedi that earths are a nects- 
sary ingredient in. the composition of plants, that no aob- 
stanee cmin be taken into the system but in a state of so- 
lution, and that ail ihe earths, siliceous, calcareous, and 
argillaceous, are not only capable of soluiiou, bi4t are 
. contained in all waters in. the common slate* 

Carbonic acid seems also to be considered as an essen^ 
tial article of food ; aud Kirwan iuriher remarks on this 
' subject — . ' 

That plants do not thrm, htt mtut fnquenify pmAf 
when surrounded hy an atmosphere of fixed air, has long 
been observed by that great explorer of the most hidden 
processes of nature, Dr. Priestley ; but that fixed air, im- 
bibed by the roots, is faxaurabU to their growth, seems well 
established by the experiments^ of Dr. Perceval of Man« 
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Chester, and fully confirmed by those of M. Ruck^ft. 
ThH iast meatiooed pbiiqsopher planted two beaat in 
pol9 of equal dii&ensioiis, filled with garden mould \ the 
one was watered aioiost daily with distilled water, the 
other with water impregnated with 6xed air, in the pro- 
portion of half a cubic inch to an ounce of water ; hoth 
w^re eypo«ed to all the influence of the atiposphere ex- 
cept raiu — the bean, treated with aerated water, appeared 
overground nine days sooner ttmn that moistened with 
diitilled water, and produced ^ beans, whereas the other 
pol prodnced only 15; the iame experiment was made 
witli stock July flowers and other plants witb equal suc- 
cess. The manner in which fixed air acts in proiiioung 
vegetation seems well explained by Seoebieri he first 
disco vered that Iresh leaves exposed to the son in spring 
water, or water slightly impregnated with fixed air, al- 
ways produce pure air as long as this iiiipi cp;n at ion lasts ; 
but as soon as it is exhausted, or if the leaves be placed 
in water out of which this air has been expeJied by boil- 
ing, they no longer afford pure air, from whence he in-* 
fers, that fixed air is decomposedf ils carbonic principle re- 
Utined Inf the plants and it^ pure air is expelled. It appears 
to me akOf acting at a Uwmknt, to tlw decompodUan 
of the footer. Haieafraat indeed, denies it s decomposition ; 
but his argunsents do not appear to me conclusive, for 
reasons too tedious aitd technical to mention Ijere." 

Sir Humphry Davy admits that the presence of fix^d 
air is necessary to preserve health and sustain the vigor* 
out growth of plants, but beseems xq consider it more as 
.a necessary sustenance to be taken intp the system hjf the 
leaves, than as food ht^ the rooti* 

He says, When a growing plant, the roots of which 
eve supplied with a proper nourishment, is exposed, in the 
presence oi solar light, to a giveu quj^utjiy of atmospheric 
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air, cohttiining Us due proporlioh of ctoboniii field, th^ 
carbonic acid after a cerlaiu lime is destroyed, and a 
certain quantity of oxygen is found in its place ^ if ntvt 
qaantilies pf carbonic aoid gat be supplied^ the same te^ 
suit occurs, so that the carbon it added to fdattis, Jhs/tk ike 
aiff Inj ilte process of vegetation in suushine, and ori/^en is 
added to the atmosphere" He adds, Tbis circumstance 
Is proved by a number x>f experiments made by Dn. 
Priestley, iDgenliouz, and Woodhons^, and M. T. de 
Saussnre, many of which I have repeated with similar 
results. The absorption of carbonic acid gas, and the pro*' 
duction of oxygen, are performed by the leaf And leaves 
recently separated from the tree, effect the clmnge, wbeb 
confined in portions of air containing carbonic acid, and 
absorb carbonic acid and produce oxygen, even when 
immersed in water holding carbonic acid in solution.*' • 

The opinion that fixed air is consumed by plants, sterns 
to be (in^niAioufi, and to those who believe in the doc- 
trine of the circulaiion of the sap, it may nppe^ir neces- 
sary to support tlieir theoryy that the carbonic acid should 
be absorbed- by the leares. But Kirwan's obsermtons 
do not lead us to conclude that it is at all necessary ibat 
the leaves should possess such powers, and I shall licre- 
atter endeavour more clearly to ^hew that this is the iact^ 
when treating of the leaves of pUnfs. 

List of Patents for Inventions, ^fc. 
(Continued from Page 256.) 

nTHOMAS Machbll^ of Great Ryder-street, In the 
Parish, of St. James, Westminster, Surgeon ; for his 

improved method of appiyinc; for medicinal purposes 
the agency of atmospheric air, liquid^ or gaseous sub-. 

stances 
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I ttancet ^O; tbe ezttrbal torface, and to some of the 

internal cavities and passages of the human body, hucI 
for the more cooveDieot nod useful, mode of employing 
oil and tpiriu on similar principles in lamps and othe^ 
lominovtf apparatus. Dated August 24, 1818. 

John Bennet, of Manchester, Lancashire, Shop- ^ 
keeper; for certain improvements in tillering vessels, and 
in the filtering ipedium thereof* Dated Augost SI» Id 10. 
. Joseph Bowtxr^ of Kidderminsteri Worcester, Car- 
pet Manufacturer ; for an improvement in the machinery 
for making Brussels and cut pile, commonly called Wil- 
too carpeting, figured r u gs, and imperial rugs. Dated 
Attgnsl31, 1818. 

RiCHABB GttBENy Of Lisle-st reet, Leicester-sqnare^ 
Middlesex, Sadler^ Ironmonger; for an improvement 
upon the spring billet for harness, and the application 
.thereof to bridles, beads, and reins, bits, sword-b^lts, gun> 
springs, and otheV purposes. Dated August SI, 18 18. 
. William Salisbury, of Bromptoii, Midciiesex, Bo- 
tanist ; for a machine or implement for the purpose oi 
preparing hemp, flax, and other vegetable fibrous sub- 
stances; partly communicated to bini by a foreigner in 
the service of his Imperial Majesty the Emperor of Russia, 
and partly of his own invention. Dated August:)], 1318. 

Frederick Djzb, of Crabtree, Fulbam, Middlesex;' 
Ibr an improvement on musical wind-inslrumenls of a 
certain description. Dated August 31, 1818. 

Henry Stubbs, of St. James's-strcet, VVestuiinsler, 
Bliad*manufacturer ; for a moveable heel for bootSj^ 
shoes, or other purposes. Dated September 7> 1818^ 
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specification of the Patent granted Benjamin Tayloh^ 
■ ^' MUe Eud, nmr Ghj^om^ in the CoiOUy of Lemttrk; 
. for a. Loom to wort the Bower from a Steum Engine, 
; which will weave Figures or Flowers upon either tuiiled 
or plain Cloth, in either Si/kj Cotton^ Unen, or JVorsted^ 
or any ef Ikem uaonmxod, Dated Jaottary 31, IBhS, 

To nil to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said pro* ' 
yisoy I the' «aid Beojafnio Tayior do hereby declare that 
che-patitreof aiy iaid iaveniioni and' the manDer in vthtdH 
the same is to be performed, is described as tbilows; that 
is to say : The loom is worked without any draw boy^ and 
tbifts the difiereai lathes required for the changes iiifith- 
obt stopping; the figures in tlie dtfl^rent articles' bein^ 

produced l>) means of barrels, filled with wires nrranged 
to the 6gure8 or flowers in a similar manner to that of 
(lie barrel organ: pnoduoing tnnesy' and the lashes bein^ 
lifted, and 'tbe changes eflected, by ineans of a lever; 
acting from ks centre on both sides of the loom. I'he 
V(H... XXXIII. — Si^cuNi) Sii^KiEs. Tt size 
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322 , I'^UtU/or a LoQm to work 

size may be from three to eight fe6t in breadth, the 
leogth only the ^spaoe occupied bji its^ iBacttinerj ;-.U)e 
working parts are a« fuUowgy references to which are 
given in the annexed drawings, and the same numbers 
refer to the same parts ia each view of the machirte. An 
iron. shaft ejstdod^ afcriiss ih<| l^otn, ou od^ eod of w^ich 
there are two pnllieSf as represented in No. l.p (PI* X,IV,)^ 
the one fast, the other loose. By these the lo6m is driveii 
I orstopped at pleasure. On the other end of this shaft there 
is a spur wlied, of eighty six tceiii. No. 2, which communi- 
lates motion 4p the fly or Uthe, ^Jo. 3, by tivo comiecliQg 
J|99}a> No»4» a stud being fixed in the fast pt)llejr» atid af^ 
th^r in the spur wheeT: this, by means of a belt from a drimi 
or pulley applied to il»e Wibi pulley, gives motion to the 
whoJe* The harness tbisjoooi is mounied with differs frpm 
imy Qlheti and requires |o be described with the.loftm%. It 
lias a do«ble neck, tend as oim lash /alb tbe other mes ; 
^ud by the faWol^of the one the weigtii assists the rising 
of.4be other. The necks of the harness is attached to as 
many upright levers, No* 5f as there are divisions in the* 
harness neck, by threads/ No. 6 : these levers are ncted 
ppon by two cylinders, No. 7, one on each side of the 
looni) at a proper dislaqee. above it. On. each cylinder 
mt half the i^imoHl jutA^ded tA be w^iikei^is pot on by 
ikmtll wkeaoppoaitfaeaeb. fever, aaii ibcfeprn tak^ajnla 
two fans No. 8, or ]arge>levelr«s, 'wh{ch, extend from, the 
tieck of ihe harness <to the Cylinder oo, each side of the 
loom« eaeb tiirning.ttp«»iiiA iron, rod wi|lhiD.ooe inch of 
ibpir oeMre^y .b«Hi$tli€|«d mfm bjT: IWP leverf^ No«4j(i 
|d»eve theos*^ Ai lbe*<^45 of . whkh levers, next the ojjift* 
d<ir, they work upon two siuds, aboOl two and an half 
ifl^hes below their ceoires, and upon two iaclined 
yi my g y NettiiiViWhiioh.M^.fixied iipoii.tb*«ail<4)f ithe 
»cutt tht ^liftdetf .lb» give* ibe lift^ tk» burBlM^ 
. . ■ • ' . v, ' I ' . wbea 
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plane; same time the oilier *» uicimcd lowaici ilie neck 
of the imruttsa, h coauecting.fQd9 No« 11^ beiog fixecl to 
jtlwjop^if eafib lever. To keep Uiem M propel diM^ticffi^ 
• Ikie ifT ac tfaye oenlre of the connecting rod^ and Jo 
a segment of a pulley, No. 12, one point of which is 
aboQt two and a half incbtes more from iJie centre than 

other. Tbete work on two tmA^ fixed bo ihe^ .the 
'lop of lise- pulltS^arttre of equel^ height .with the contie^ag 
tbdx a line is nttachefl to each of these pulltes, and also 
to two treadles or levers^ and^ts put in motion by a wht^eJt^ 

I St' of one hoodred end twebtjr teeth, iyed epoa « 
ibufi, that- goes* ecroM the- Idoiii»; eteiieliei^ of iirhiok 
thei^e H a eegment' of -a'cirrl^y No. 14^ 'Urbiek acit opM 
a treddle or lever, to keep it down while the shuttle 
passes through ei^ht times across the web^ that being 
MO haif the reeolotkm of the wheel; itttbcn »ticla opoa 
tKe other treddle or lever io the saaie wajr, atiAoonpletet 
the rev(jlutiu!i of tlie wheel, and at the same time com- 
pletes two lashes of the fiower or pattern. On this shaft 
also there ate two wipers. No. 15, that 'act upon two ^ 
'treddles' or levers, that coimft'Onidaie by a line fo^a ' 
lever. No. 16, f3*ed opon a' 'sttfd,* which acts upon the 
cylinder rack wheel, No. 17, turning one tooth for every 
lash iif the flower or figure, majkihg two changes both 
'«poh fans aifd' ^liiidferti )iltei*nately, and this wtHioot 
Mopping the Idiw*. "Thh wKeel'ft'driveli tiy<*rteof Stxtf 
teeth. No. 18, fixed on anottier shaftV on which there are 
eight wipers. No. 19, that act^upoo-eight treckljes, which 
fb)^ai*'n'*«tiD twill' of eight leave* across the- webty This 
'WReefiB*lil8bMv«n by a pfnlM ef *^fleM tl^etK; l^o. 90, 
-that isi fixed on lhe'0hd of nnother shfeft, which shaft 
'drives the shuttle on the opposite erid; there is a 
«lip«^ wb«el| Nojifil^ of ode haadred aifd seveAljr-two 

Tt a teeth. 
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ieei% working ititothat of eightj»st% te? tii^ which gWei 
the OKiveiijenl to ibe whole. 

To work cross bordmi ib^re i» another cylirider ap« 
plied, with the pattern wired upon il as before dea^rlbeib 
and only differs in the working of (he levers. No. : they 
lay honeonta), and are two feet six inches long, aiui act 
upon an iron rod, No. fi3r «bom ^wo inches from tibeii^ 
^htres: t<heir numbers are equal to tbe^visioiie tn .|be 
neck of the fanrness^ which are fixed by A'line to -poUiesy of 
aboot three inches (Jlameter, and another line is fixed to 
a puilcy of about one inch in diameter: these two puliies 
are fa|st together, and ^ the. neck is hfted by .the^sm^U l^fW^ 
by the opposite end of the .lever . from the .cylindert 
.When the cylinder is working it catches the end of the 
4evers required to form the fi^uiis by ^ pegs of wood, that 
;prroject from the cyjiofler, .and, keeps, opahe lash' mkiih, 
th^ sbatile traven^ across, the wel)s, when it changes, as 
•before described. , , 

' In wUnesf whereoff &€• 

Specifieatioik of the Patent granted to WiifLiAM Busf^ 
of Pbti^nm Park, in He Count i/ of fjerts. Esquire, 

and RoBH.Ki IfAKVEY, of Epp})/^, hi (lie County of 
Essex, Victualler ; for cei tam Improvements in the Means 
OT'Mhde tjf mdktifg Pipes and TuHes of Porcelain C^f^fj^^ 
or bihkr ductile S^SslftneeL '^ ' 

• • . . .1, - Wiih'anEiigniving.^ ' " 

O ail to whom (hese preseuls ^aJl fiom e^ &ii# 
Kqw KNqw ye^ that in compliance wi|h Mse^iajLd^iip-n 
,iri»o, we the said Willjao^ Busk .and R<^biert 'HfiiHea^.dP' 
hefiiby declare ll^a^ tji^, Dulure of :9ur .faicl Juven|io*i, 

•"4 
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aod^ the nimiber it «4iieb the same » to l>e performed) arif 
particularly described and ascifrhiine'ii as follows ; tW it 

to say: Our improvements in the means or mcihod of 
itiakrng pipes or tubes of porceiain ciay, or olber ductile 
MiitftaiieeS) consist of, and aTt^ etiected by, appatatos, of 
windb the pipet or tubes ar^ made or formed in eotiM 
eylmders, or such other entire shape may be derived At 
'«ODce« And the apparatus consists of a cylindrical or 
Other convenientijr-siiaped box or vessel « herein to pot 
^ mat^iinl whereof the pipes or inbes are to be pre- 
paredy and trhich nfay be' fixed or placed upon any con<* 
veiiient frame or carriage, and a piston or follower 
adapted or fitted to ttie inside of such cylinder or vessel. 
The cylinder is open at the end, so as to receive the ma- 
aefNtlfMr Use and admit theplston, and close at the olttec, 
ext^ept an opening of about the size and form of the pipe 
or tube proposed to be made. To this openiiTg is ap- 
ifilicd and^fiisedy by screw or any other convenient mode, 
one end of a pipe or tuboi (of ^abotir tli6 teme&ize or 
bore as the opening,) wbi e h cati^ »eek. Upon'tlie 
further end of this pipe, tube, or neck> we 6t a second 
pipe or tube, which we term a. cap. . This xap as .made to 
(faaten on tlie outside of the former jpip« pcrtjib^ by ilwMis 
of a* bayonet ketcfa^ or hy some other meant;' so a$* to 
admit of its being readily removed and replaced across 
.the.inside of the cap. And nearly lio«ue to Uifi part w^Msh, 
<eQ«m in contact with the first pipe, tobe, or neck, we 
•plaee a Harrow bar n', FigV 4,' (l^fate XV.) into whioh 
we fix a small bar or rod h, at right angles thereto, wbicb 
^extends along the middle to nearly the opposite end of 
•4h« cap. ' And upon the end of this rod or bar, but witlmi 
•Iheimm, we ibt a core or button c, of the size atid form 
^iMire^lbftbelriiemalorilieeof the proposed new porce- 
Jaiti or other pipe^ placing such core or buuoa so as not 
i ' ' • to 
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ta tfMKsh ihe side of tbo cap way wli«ri^ faii to iodtaii 
flotb vitb ih« end ^ tke cap,* .^'....« 
^ Fig. 1, (Plate XV.) she«rs the «vternal appearaitee of 
Uie cylinder or vessel into which the clay or other mate* 

. fuiM pou Ap ibe pip^ tube, or neck, fiKed thereto. TJiia 
labtt majr bt iiffligbt oir benti -wa in 'geaaral use it Im^ 
far tbe purpose of giving a, oonveniaitt direction lo'iha 
new pipes: it may be made to take off and change, at 
coovenieacQ iihaii require.. 
T ¥i§. ft repremlt ther OHamial appeafaoc^ o^'lfcla 
data^Wad. • \ . ■ ... t ; 

' Fig. S, end views of the same, shewing the core or 
buUon, vv iih the cross hur bearing the rod that supports 
the core or btttiofi* - t?'' 

, ]|ig.'4>a*aeotidii of tbeicyKndlery nktik, pipa^' aaM capi^ 
wUb ibeibara, ihm rod^^ and tba botton e. - The tliapa 
and dimetYsions of ■ all these dffferent parts of ihe appara- 
XiX* may be vanad ai pleasure, according to the farm and 
aiaa :of ibe^piptt rcifoired' tp b« made* ^Tba ymajr hm amii 
ofrMtfbor. taod^ or aoy ^kidiBr'/iBatartal) of saffioinil 
stfength, may be most agreeable. T4ie clay or Other 
iQaierml to< be us^d for. making the r>ew pipes being put 
tBIiNtbfiay Under, ibapkMio»orlMloiwikihe«-lbg«ad^i«lo 
4htt cyttod^ orpfoaa-bjr kmd, ^^wffffbmkti'tydkmxf ma&B 
4|f prei^uri^, of toSoioiH lotcc^r^.'fibeolajF^r^otlieriiMdMi; 
^ial is thus become corn pressed, and is by degrees forceil 
OHt/joi th«.'f;jiiioder. iaio the necky afid from thencatiBta 

s thutai^p^ wh^i^pMing thie Intr wluch ie pteadiaofoiaalie 
Gap, iv-ooiii«a<l0<<^ Ooroior bnltoiiiial thotMOar^OfHMV 
iitid iht^re passing, in a coiiiliiued subsl-ance and course 
.roilivii tbe. core, it cotnes forth an eaur^^itpeiU the oili- 
r«iatea«jfioe of the cap* of the extecoal atie and (otm of 
attobiofiftae* mA ctf tbe imttfoal aiae nod forai'of ibe eofe 
or bttitOQ. It i$ dbf touv titat tha ^opsimctioo of the 

porceiam 



Digiiizca by Gu^.' . 



Patent for a net» kitid of Bobbin. 3^7 

porcelain or other new pipes depend principally upon the 
pbciog of the core or button ; but we do not mean to 
confine oufstket ttr icily to th^ fdaeingit above die* 
fctib^ ; btit«ay ulnMiminrlimABifoikir cor^tcir button 
it tMbfltodin k neck or cap for the )ik« purpose, «itli the 
application of pressure as above^ we sliall consider an in- 
fringement of owr invent U>n. 

Ill witfMst whereof, &c. 

> ■ ft • • m « 



\^0cifimti0n of ^atiat. granted io TnoiJLAik HoMVtLAT, 
iif ike Hydftf iPmfetrpf Siafonhkitef IrdtmuuttrS'for^ 
• t nmUmd of BtAUmyor BotAii^medmSpmlmttg wtd 

♦ - < 

-.f . ; X O All <t6 -wImiii 4beK ^testo sbaU obme^ A«4 
V^m iLWom tB» ibat in compUbnee imtb the>Mkl ifiwi^ 

viso, i tl)e said Thomat .Homfray do hereby declure that 
aity ioveation is described as fol loiv fkat is 'to say : { 
taik« % |Neo» «f ibeet mm^ 4i£ tkm^ ieagth i— idrihfiadth m 
yrapoftloa to |be;MMM]if liiBbdbUn.4M)nM <»Ii»«mi1% 
wbicb I fonh and bmxe into « cyli«der. I thea lake four 
eilicr pieces of sheet koq, and iia\in^ eot tiiem to the 
WM Mi|uiiedt l^pMi'lbMii mtommflaa^'^mnmi widojoM 
tM"dv «hirti ta y ibiiivi. ai abinr 'mfmiiif « viigns i^^J^ 
MMNog^tbe «dga dSMB over^he etbeiy/foibrai tba4iea4 
of the bobbin ; and after the head is so formed, then sol- 
4gr'0» li?^ ttosaiMaui^each end o44he cylinder. I tboa 
ipHinIiiiw iiK»pWMief iiMHMl ialouMcfebiVa^ boUiH 
llMmiigh fpbicbiil .ai«ba:4ip bdtey<of >« proper (all»i»'f0R« 
sptodle, on which the bobbin is to work, -t- <• . 

■"^^^ ■ , ' ' Specification 
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Hpecificaiion ofiht PatetU granted to Mary Sedgwic^-, 
*of' BUhop$gat€ J¥khiu, Starch Manjitfmctmnr ; for a 90^ 
4nMe ProtkKi^ otuUmMf Prmtol^ frmi ikui Fmiif 
the Refuse, Siim, or Wmk, of Siwtk, ikmt mil ML tf 

^/Uitlf hubude, , 
JDated Fel>roary. la, IBia 

To all to whom tliese presents shall come, 8cc. 
Now K^iow \ c, that ill cutuplianoe with ilie said pro- 
viio, I the said Mary Sedgwick do hereby deckre, (lute 
die nalofe of lliy laid dincoverj^ and the naooer' ia 
ttbicb tlie MM is to be prepared, are partieiiJarl|f de- 
scribed and asccrtaiticd ui aiid ibe toliovving descrip- 
tion lliereof; that is to say : Take the slime, wa«^, ot 
rafikse of aiarcb^ obtained in the manofiicthre of atarch 
fiMp wheat, aller tlw irhole of the starch hasi heett tdo0A 
troin it ; put it through « fine hair sieTe^to take any bran 
put tliaL may have remained in it ; then make a bed oi dry 
Mnd, ahoat t«K> feet deep, aix ioag, aad.ibQf over it, with 
a ilms hardeo doth^ and poor the traah.apoa iti abiwt 
tiro iiiehea thick; after it haa stood thMe or fioor days it 
Will be ia a state to cut out in pieces. The object of ex- 
posing the slime to this Aclioo.of a bed of dry tan^, .isia 
deprive ihe tUne of mlor, the:8aiid actiog ithea lilMitc 
drlUtor: when the.slkae has aoqitiiied a riaffiolent cant* 
siiiency it must be laid upon brick or chalk, for one or 
two days, and then put into a drying alo¥e* It inuat be 
Uiiijiifc lo |d o Mit pdit^4nd npoo aa iroD idaffl^ sot vciy* 
hot, asd aroil' atiired dll ihe whole oif :Uih;ltaiiiiliilj. ia 
evaporated ; and, lastly, the plate niusi be made very 
hot, gradually. After the preparaiiou has been thus far 
obiaiaedj let it be exposed to a strong degm of heati 
^ ^ . uotil 
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Description of improved Optkai Instruments. 329 

• * "■ . 

Ui« prodtot flcqniresr a pale dlmfrnd or chesmit co- 
lour, the operator taking cure to stir the product conti- 
nually, lo prevent it being burnt or injured by An nn^- 
«qiial appii^aMOB of heaL Aher this baa been aecom* 
plistked, it mast bef fround ami sifted fine for ttse. * ' 
' In witness wUereol, &c. ' . * 



Description ^ improved Optical Instruments. . 

Communicated bi/ Mr. ^ on Bottom ley, oJ Scarborough. 

Gbnt JiE MEN, Scar borou^i, Sept, J 7> 1 8 1 

A. FEW copies of the subjoined were printed and circu- 
lated here at the time of its date. I shall leei obliged 
hy yaur gittng U a place in the Repertory for the aext 
uiontb* 

Besides the'itfstromeHts therein described, I had con- 
trived others, a panicular description of vviiich I intend 
to send you hereafter, together with a more detailed ac^ 
«onnt of those already vpecllied. 

I had afao contrived concehtratorsT of light,' for intraas- 
ing the illumination of the Kaleidoscope, and for other 
purposes. One of these is merely a hollow conical re* 
Sector, anich as are coor'monly applied to Jampd. .A pa* 
cent has lately been obtained for a new mode of asing 
this instrument, but I learn from the patentee's agent 
here, that the patent mode is the reverse of mine, which 
is, to present the wider end of the reflector to the light, 
the other being joined to the Ka]eK!oact}j[»»| or tiirned 
towards the object to' be fllamVnat^d. \ 

It was iny intenti(;ij to avoid addressing you on these 
matters, until afteir the completion of some ex^ierimente^ 
which I have not 'y\6t had an'opportilnhy. tif making ; 
j>ut having recently found myself anticipated in an inven- 

Voii. XXXIII. — S£co^o S£iii&&« Uu tiou ^ 
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%\on of importance, and perceiving tbal i am at preseoC 
iitdaog^f l^bioic it b^eMer to ^dre9t yoii thus Gir yihbr 

put d^Uy* 

It is rather late jo the monih, but I hape you mi^ be 
nble to find room for this siiort communication. 1 cpnld 
oot writ.0 sooner, for it was pqt OAtil^jre^ierd^y ibat I 
biscame acquainted^ with the patent ipvetition.. The pa* 
^ptee^was l^er^'tlie daj before exhibiting his apparatus. 

^ . Your s, &c. 

A brief description of the optical, insirpmeots I have 

Jately contrivecj, n^^jy. np;,^bjG^ lu^fp^pjiabj^ to ipy^ fr^pd* 
ftiid|o the public/',^ _ ■ - 

Thp first is an inverted, bo]I<^^ l|ttncat^^.pjji^4» 
several sides, lined with reflectorSj and fornished wit|] 

wheels and sliders of various de^cxiptions ; particularly 

5vith |io)low wheels, contai/iii^ ,^be ^su^l ,Qraaw^a4^K 
the Kaleidps^opej, and is dft^igof^d ^l|ieAy .^o xepresep^ % 
window of painted jor Ist^iped gl^9p« '^ith .unceasing 
chan^js of pfiltefp, and to seve^nl ^U^ipjders ^^i tlie same 

The seppn^^i^ ppmpp9(e4 of ^wp bfjlp^ .UujBcatecl j^jpxth 
niids joined togethi^r at their. b>ises ^ the tbtrd> of a hoi? 
|owr prism joined to the base of a boli<^^ trupqated pj/Ji^^ 
mid; aud the fourth, of a ijollow prjsni Joip^dj to 
^ases of tw9 hpllow trunpated pyfamid?* . ^ 

These also are lined with re^ectprs^ ai^<).W 9if^^¥^9^ 
fpglesy proportions, and numbers pf. sidfss ; and mnj be 
used for viewing eiilier opaque or lra:is»lucent objects. 
la ?ome,c%s^s, ^A]ti,u)^ij4yin^^ g^laj^e^t.fHR ^f^f^jQ .\kf 
ipslruiiienls., . . , ,^ .-^ 

Scarborough, , . , JpH^ 0oTTOyjL.EV. . 

^mMh : . ... ' .v:/ • . i-it • . 
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Detefiption improved Opinin instruments. 351 

.... . > • •«» ,9i3rc ' , • " 

Scarborough, Oct. lOi 1818. 

Id my letter of the Iftit ulisoio, I Informed yoo that 

the danger in 'Which I found my self, of being anticipated 
iij my cujjirivances for the concentration of light, and of 
which I waji the more sensible in consequence of what i 
had recently experiencedi determioed me to address you 
respecting them withont delay. 

i'iom the notice on the cover of the Repertory for ilie 
present monih, I iearn thai my comniuaicalioa arrived 
too ]ate for poblicatioo therein ; and that you wish me to 
tend you a roore pArdcular account of *my contrivances, 
in litrie lo be itisened in your nexL iiuiiiber. 

Had I written earlier in the uionth^ I should, as may 
be inferred froin the; concluding (Paragraph of my lettei> . 
faaTe been less studious of ' brevity ; 'btit my observations 
would have beeh' Confided to the principal subject of my 
cotnmunicationy on which I proceed to enlarge a little. 

My mode, already described, of using the hollow co- 
picaf reflector, whati^ver it may be in principle, will, 
.think, appear quite new in practice; and prove extS^d* 
Ihgty useful, especially to those who read, wi ite, or work 
by candle light, or need a concentration of solar light. 

The patent apparatus lAentioned in my letter, it similar 
in effect to some instroments olf the first class specified la 
the primed paper of which I bent you a copy. The pa- 
tent invention relates to light only j but X propose tp 
coBcentfate both light andiieat. 

It is obvious that from .ohe source of artificial light or 
heat, there may, by means of holloW reflecting cylinders, 
prisms, cones, pyramids, &c. be cohfeenti aiioiis in seve- 
ral directions. It is also obvioas, that instruments of 
tbia deaeriptitm admit of aboadaiil variety Of' mo^ilica* 
tioji add arrangement ; and that they may t>e cooibiiied, - 

■Uu 2 not 



338' ^ Descnpthn of .improved Carriages, 

not only one with ai:otiier, but likewise with plane and 
othier mirrors. 

«I caooot/ on |his; oecasioiit eoitmerate all tht varmts ■ 
niodificatioas, ariaogcmeots, and cQnabiaatioiia thai have - 

occurred lo me : those may form the subject of aDOttieE 
coiDiuujiicuiioH ; — it will be su^cient f<»r the present, to » 
addj thai where ^ on iy ooe conceoicatiao is reqaired^ I 
nearly surrouDd the so|irce. uf light or. beat with refiec* 
tQra« suited lo the nature of the eoncentratioD fCM|uircdi 

Hoping this connnunicaiion may arrive in time to be 
8|2^>ea4ed ta the othei*, X jt^iuain, 

. John Bottoml&y. 



Dmripiii>» of improved Curriages wHkont Horses, invenieS 
r. . , . Cn ARISES Drais. 

' ' Communicated in a Letter to the Editors, ' 

QfcNTLEMEN, 

L'TAKE the liberty of sending you Itlclosed an extract* 
from the Morning Ciuoniele of Sept. 1817, which acci- . 
dentally attracted my notice a few days ago. I do not ' 
recollect to have seen any account In your valuable Re* 
p€frtory of such a Carriage; but perhaps some of yoUr 
numerous correspondents or icaders inay be able to give 
fi more accurate 4escripiioQ of this apparently useful and 
interesting contVivanee. 

' • A Constant Ri»A0Eftv' 



The Car/sruhe Zeitung cnutfjins the follorcing : — -.j 
Mr. Charles. Urais, who, according to tUeiA!mtiaio&y> . 
ok' QfeittWfe'twItiiiwiqv. had. aba a dy ,! inj^ii^tlast^ .wtlbHm ' ^ 
of liblt:|ilUttt'imprQVQ4'Oiitriligo/.ft«tb#M^^ 

by 
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On the colouring Matters of some VegetahU$^ 3^0 

. him, ^olke from Manheim to the Swiss reley-house^ , 
and back agaiOi a distance of fonr hours journey by the 
posts> in one short hour ; hfi9, with the same tnachine, 

ascencle(] the sleep hill from Gt rnsback to Baden, which 
geoeraliy requires two hours, in about an hour, aad con- , 
Yinced a number of amateurs, assembled on- the occa*. 
sion, of the great swiftness of this very interesting spe- 
cicb ol cairiage. The principle of ilie invention is taken 
. .from the art of skating, and consists in tiie simple idea 
of a seat upon wheels driven forward by the feet acting 
' upon til e ground. The fore part (vorhandene au^shrung) 
in particular, consists of a riding seat upon two double- 
shoed wheels running afier each oiher, so that they can 

I 

go upon the footways, whici), in summer, are almost al- 
ways' good. To preserve the balance, a little board co- 
vered' and slufled is placed before, on which the arms 

are laid, and in iiuiit of which is the little guiding pole, 
which is held in the hand to direct the route. These 
machines will answer very well for couriers and other 
purposes, and eveii for long jolirnies; they do not weigh 

50 pounds, and can he had with tiavelling pockets, Sec, 
in a very handsome and, durable iorm, for a mere trifie»' 

ji few Facts relatw to the Colouring Matters of some 

Ke^etahles. jSy James Smithson, jE^^. F.R,S» 
i' . » . . . « « 

'* From the PHrLosopinc a l Transactions of the 
Royal Society of LoN^ DON. 

om tfaci.cqbwving oaiMis.ol vaf^tiaUesv "Frem tbe an-. 

quiry beini; lo be prosecuted only ai a particular season ' 
oi the year^ the great delicacy of the. experi|Beiit»^ and 
tht^lpKiilf.carcRjfqiMiM.wilhciD) Mfi cmnfMtiji ^ 
a. A'.j.j^ trouble 
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trouble with wbiob ihejr were attended, very Hitfo Was 
done. [ liave now lio idea oF pursuing the subject. 
' 111 de:j troy iiig lately the uiemoranduiOft.of the experiv 
ments wbich bad be«a .i90€te«Va few soatteced facit were" 
met with, which seemed deserviiig of being pretenredL 
Tliey ai c here offered, in hopes ihai tliey will induce 
sotue other person to give exieii«iou to an invefttigatiot> 
idteiesting to chemistty and,ioilie'«rt of dymg« 

• a ■ 

Tuntioi, 

M. Fourcroy has advanced, somewhere, that turnsoi 
is easeotiaUy of a red coloiir; and that it is mede Uoe by 
ao addition €^ carbonate of soda to it ; and be says thai 
he has cxUacied this sail ironi the turn^oI of the shops. 

It turnsoi contained carbonate of soda^ its infusions 
should precipitate earths and nseials from actds. ^ 

I did not find an infiuion of tnmsol in water lio have 
the least efieet on soluttoos of ffloriate of lime, nitrate of 
lettd, muriate of plaiina, oi oxalate ol' polash. 
^ Its tinctures^ or iafusioiis, consequently, contain nei- ' 
ther any alkali« nor any liipe ; nor probably any acid« 
either loose or combinedi. This is nnfavoorable to the' 
opinion oi urine being employed in the preparation of ' 
turnsgj^ . » . , . - 

I put a little sulphuric acid .into. a. tinctnre of tnmsof^ 
then i^ded cbalkj and heated; and the blue colour was 
restored, ^t appears, therefore, that tlie natural coloor 
of (iufosoi is not red, b^t blue, aioce it-is iuch when nei- 
ther di«eiigriged add or alkali ttfii^seBC^ ' . i ^ 

No addition of ohalk braagbt^ike iSoW Ui^ibr -badt tti^ 
a blueeoloor; the oarluHiic acid absorbed by it, during 
the effervescence of the carbonate of lime, i>eiog suffix 
eient to Jieep'ii-jed* " ■ ' 

' Same Hnwot wii' pot iiilai'idiittiilMi i^iliegar;. M ^epbw 
' . ■ y , ' Vescence 
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«etcehce arote; and ^her %&akt thne' the acid become 

neutralized. On examining the mtxture with a glas?, 
there were seen^ at the bottom of the vessel, a moUitude 
of graiot like sand. It was Ibund 'on trial that these 
4fraio8 mete carbonote -of lime; probably of sligbtljcaT- 
cined Carrara marble. 

Wh^P -turnsoi 13 treated with water till this no louger 
acqatfes, any iiolDvr srhauteri the itiiiittiiiing insoluble 
natter is nearly as blue as at 6rst. 

Acids made this blue tnsoluiile matter red, but did not 
"extract any red tincture. ' ■ ' 
' Carbonate, of soda <ii4 not aiiect it, > > ''i^ " ' — 
' :Jf the .vegetable pan of i ibis^ bkie .resida^Ailfs borneH 
away, or it is^fWaslMd'Off .wiftb water^WpM^ 
is obtained. -.-r. - f-.- , iv • • ■ ^ - " 

On exhaUog^, on a water batb^ a tincture of turnsol, 
ih^€okiBnog»m»^t6Vob leftinia>diry^^ « - * 

Thla matter hilaurd >in m tplatina^ -ipbotf'Oi^ 'a' candle; 
lumefied considerably, as much as^-Siarch does, became 
black and smoked, but did not readily inflame, nor did 
it biii]i ,away iiU jtbe ^blowpipe was apspMed^ It theti 
bnriied pretty mdily> leaving a largir i|«atttity of a white 
saline matter. This saline matter satilYafed by nilHc' spcid 
afforded crystals of nitrate of potash, and some minute 
crystals like, bydcoas. sulphate ^fJime. 
. Is this'potasfa mendy that pivtioft «f this'ttaatt^r Wlfidt 
lexists ip all vegetahle^aabslaaotsf'of^ th^ eolodrhtg 
matter of turqsol a compound, analogous to uJinin; 6f a 
iregetabie. prinpipie and potash I Its iOw eotihrbtis'tibitity 
givestomiiMwtie»ito.tlusliMv''(i /^m). u.^ ih> .<!- 

" Of the Colouring Matter of the Fiqletr. . . .,.,rj<» 

TKe violet is well known to he coloured by a bluamat^ 

tcr vvbich acids change to red; and .alkalies ,aud" tiieu 

carbonates Erst to green and then to yellow* 

- ' , This 
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0» ilu colouring MaUen of 90m Fegetubi^* 

Ttiis satiie uiaiter is the tingiug principle oi many 
^othei' vegetables : of some, io iu bine state; -of others, 
inade red >y an acid. ** .. ... . 

If the petals of the red rose aK tiitumM4 -wttti b Jitlte 
iwatec and curbonnte of lime, a biae liquor n* «%taMMdr 
Alkalis, and sohible carbonates of ahkalis, lender this bUte 
liquar green ; and ackls restore its red colour. 
- the coloufing. matter of tbe violet extats iir lite petaki, 
.of red clover, the red tips of those of the eomAsoii dirivy 
of the ik^ids, of the blue hyacinth, the holly- hock, la ven- 
der, in the inner leaves of the artichoke, and in nunlai^ 
ions other flowers. Il nkearise, maile red by air aeid> 
eolonrs 'the akhi of several plumbs, and^ IfMnk; of?tbe 
scarkt gc^ianiuui, and of the poinegiunale tree. ' 

The led cabbage, aud the rind of the long radish, are 
aJso coloured by this principle, it is remarkable that 
these, on being uierely ,brnised, become bloe^ and' git# 
a'M«e lfffttsion with water. It is probable th^t the red- 
deorng acid in these cases is the carbonic; and which, 
00 the rtrpture' of the vessels which enoiose itj escapef 

into tb^ .atmosphere. 

* « 

• ■ . • 

Of Sugar-loaf Paper^' 

^Wia piapei- hali beeii einplojred by Bei^nn as a bfie^ 
micttl instrument. I am tgnbrant of wbaiit'is cbkhired 

^vith. 

'•Sulphuric, muriatic, nitric, phosphoric, and oxalic acids 
.make it red. Tartaric atid citric actd^, made rather yel*^ 
j<Mr i^pots than red ones. Distillec^ vitfegar, a&4 aetll*of 
amber, had n6 eflecl on it. ■ • ~ ' * i ■ - 

Carbonate of soda and caustic pot.asi^ did pot alter the 
blue-colour of this paper. 

Water boiled on this paper acquired a vinous red co;> 
lour; carbonate' of lime pqi into this red li<j[Uor^ did not 

' * ^iffect 
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effect its colour : nor did carbonate of soda or caustic 
polasb change it lo blue or gieeu. 

Coid dilute tu^burtc aoid.esiracted a sitong yelloW 
tmtitre from this boiled paper : carbonate of Jitfie put M 
this yellow tincture made it blue; but on fihering, the 
liquor wliich passed was of a dirty greenish colour; and 
sulphuric acid^ did not make it red : a blue matter wa» 
left 60 the filler, which iva« tkot made red by aeetout 
acid ; hot was so by salphuric*. 

Aiier this irtauiient the paper remained brown; ^em- 
iogiy such as it was before being dyed blue. 

It ahould seem that there are at least two colonring 
matters in this (/aper ; one red, which U extricable frdln 
ii by waier; the otlicr blue, which requires the agency 
of an acid to extract it. 

lls' iasoiobility in wateri and low degree of sensibility 
to acids, distiagoish the blae matter from tninsol; tcf 
which its not being affected by alkalis otherwise much 
a|)pruxiinate it. its easy solubility in dilate sulphuuc 
jMtSdy and bjnag reddened by ic and several afher acitfo^ 
show iittot to indfgo. 

. Of ike Bhek Multen y 

The expressed jufce of this fruit is of a fine red coloai^« 
- €aiisife {»otash made it gre<»n, which gradually became . 

yellow. 

' Carbonate of soda did not make it green^ but only blue. 

Carbonate of ammonia changed it to a vintMis red* 
Fttiier than to bkie; and this redness increased on sfanding. 

Caustic ammonia made it bluer than its carbonate; bur, 
pii standing, the mixture became of the same vinous red. 

The malbetry juice mixed with carbonate of lime be* 
csiM purple. On filtering, a red liquor passed ; mud the., 
carbonate of lime left oh the filter was 'blue. An addition 

Vol. XXXIII. — Second Sbries. Xx of 

■ • 



338 On ihexolouiing Mailers of some Vegetables. 

of whilening to the red filtered' liquor did not aker ibi 

colour; nor did tliis second poriiuii of whitening become 
blue.' Heating did not atifect tlie red colour of this 
. liquor ; so that it was not owing to carbouio acid^ diaen-*'* 
gaged from the carhonate off lime. Caustic potash in^ 
stantly made this red liquor a fine green^ and gradualiy 
yeliow. 

Sulphuric acid rendered ali the above mixtures florid. 
, red. It is remarkable th^t the mistures with aniiQonia^v 
and carbonate of ammonia, which were become' quite 
Tinous red by staiidiug, were made a perfect blue by the 
sulphuric acid befor e they were reddened by ir. It would 
hence seem tha^ the red cblour, caused by these alkalis^, 
was owirtg to an excess of ihem ; and that in a less quan-^ 
tity they would have produced a hlue. 

The tiiter, into which the mixture of mulberry juice 
chalk bad been ibrowo, was become tinged blae^ 
Water did not remove this colour. Sulphuric acid made' 
tills paper Aorid red. Caustic poiash did not alter its 
blue colour; but put on the places made red by. sulphuric - 
acid, it restored the blue colour^ but did not j^rodoce 
green. 

Future experimenfs must' decide wiiether this blue 
matter is the same as that of turnsol; or as tbe blu^.m^t* 
ter which the expeciments above haveindicated id siig«i> 
loaf paper. • 

The juices of many other fruits, as black cherries, red 
currants, tiie skin of ihe berries of the buckthorn, elder 
berries, privet berries, &c.|^ seem to . be Wkjide .ooij bhie 
by mild fixed alkalis^ bat g^eeo. by jqmstiq*. Pmllog . 
' anomalies, however, occasionally present themselves, 
which seem to show a near leliuion between the severaL 
blue colouring matters of vegetable, and.t.h.^^ ea^jf^tnm**- 
sition.into one anuUier.. 
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The Com. Poppy* . 

TUe petals of ihe common red poppy of ihe fields rub- 
i^ed on paper stain it of a reddish purple colour. 

'Solution of carbonate of soda put to this stain occa- 
aiooed but tittle change in It. 

Caustic potash made it green. 

Caustic ammonia seemed not to have more effect on it 
t4iaD carbonate of soda. 
Some poppy petals being bruised in a mixture of water 

and marine acid, formed a florid red solution : a super- 
abundance of cUaik added to this red liquor, did not 
tnake it blue; but turned \% to .a dark red colour exactly 
Jil^e port wine. 

Some poppy petals braised in a weak solution of car- 
bonate of soda, and the mixture filtered, the liquor which 
came tlirough, was not at all biue^ .bt^t of a dark red co- 
lour like port wine* Caustic potash made M^is red liquor 
green, which finally became yellow. 

Some dried poppy petals of the shops, gave a strong 
obscure vinous tincture to cold water. This red tincture ■ 
heated with whitening, did not f^ter to blue, but pre- 

iserved its red colour. 

' * ' ' ' *• • 
These very imperfect experitnents-may perhaps suggest 

the idea, that the culuuri[ig maiter of ihis flower is the 

same as the red colouring mattt:r of il^e mulberry. 

* 0/ Sap Green, 

' The tnspis^ted juice of the ripe, or semi-npey terries 

' of the buckthorn, constitute the pigment called sap 
green ; by the Frencii, vert de vessie. This species of 
green matter is entirely different from the common gre^en 
matter of tegetablet. 
It ia-fohbfo in watm'. 

X« 2 Car- 
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Carbonate of soda and caostie pbtaah changed the ini- 

lution of sap grtea to yellow. Paper tinged by sap green 
is a sensible test of alkali*. 

Sulphuncy DitriCy and marine aeld»'ma^de ii red. ' Car- 
bonate of iime added to a reddened flolntion, restored the 
green colon which therefore appears to h% .the proper 
colour of the substance. 

The green cpluur^ which the last infusions of galls pre^ 
sent^ appears to be different, both from the usnal green 
of vegetables, and from sap green. 

Some Jmmai Greens. 

' A green puceron, or aphis, being crushed on white 
paper, emitted a green juice, which was immediately 
made yellow by carbonate of potash (wrongly called sub- 
• carbonate.) - 
. Tlicre are small gnats of a green colour; cruslied un 

paper, ihcy make a green stain, which is permanent. 
Iiieilher muriatic acid nor carbonate of soda altered thia, 
green colour. It is Consequently of a different nature 
from the foregoing. 

\ 

On planting «I« Jere$ with 985,300 forest Xrets, 
By J. La wsoif , Esq. of Did MUl, near Eight, 

i*rom the Transactions of the Society for the Encou- 
fagementof Arts, Manufactures, and CoMMfiaeB. 

The Gold Medal mas voted to Mr, Law son /or this 

Conmvmcatio9t, 

In June, 1813, I ptircbased a smaU property^ calM 
Chappletown, situated in the pi^riab of Drum.blpde, in 
, . the inland part of Aberdeenshire, and consisting of 941} 

acres, arable j 80 o^ g;eeo jp^sjurei: fiQ m^h. Ivo ^ \ 

rpods, 

> ■ 

I. - ^ 
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Om timUkig F^rul Tn^ 54} 

roods, of bill md moor groond i in all, 36^ ftcres and a 

Finding the greater part of tlie moor of a dry gravelly 
soily I resolved lo platu what was called the hill, with 
Jarcb and Scotch firs ; and in the autumn of 1813 I agreed 
with Mr* Alexander Rennie^ naneryman at Aberdeen^ 
for planting it accordingly, and contracted also for having 
it inclosed with a uirl ieuce, which was exticuied in a 
substantial ihanner, and siuuds well. 

The extent of the bill is eoo odd acres, iweive. of which 
being peat moss, were unfit for planting; the remainder, 
401 acres, three roods, ihirteen furlongs, were planted in 
spring, 1814, with two year old seedling larch and 
Scotch iir, in nearly equal quantities; and the inner side 
of the fence was filled upjn the autnmnof that year with 
larger larches. 

The plantation has all been completely tilled up, where 
dehcienty during the year 1816, and the whole appears 
be in a very -thriving slate, though in a cold exposed 
situation. * • 

I have also filled up a small plantation oF tvventy-ott# 
acres, which had been made some years before I pur- 
chased the estate, with^ traDs(>lanted larches, which are 
all doing welll - 

A considerable proportion of both the arable and pas- 
ture land being wet, and even marshy, I resolved to drain, 
the whol^ as completely as possible, and accordingly, 
a^ioce 1813, T have laid, out about iUX>/« upon draios,- 
whioh have proved of great advantage. For the drains 
made on the boundaries of the estate 1 have charged the 
tenants nothing, and only 5 per cent, per aanum on the 
aawmt of the expense of the field drains $ by which diey 
are gfeat gainers, the benefit they derive being fully 
equal to from 15 to 20 per cent, per anuum, during their. 

X ]eate$. 
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leases. I ai»o am a gaiaer, as the teapots are now better 
abk than formerly to pay iheir rentiii and my property is 
coniiderably improfeil. ' 

I ha%'e experjiled ui>ou iliU eslaie, since Whit Sunday, 

'8'^' ^. * d, ... 

For planting. ........ 235 2 lOi 

— Fence to protect it 77 16 8 

— Drains 14 9i 

— Roads '53 17 7 

- ft 

being follrSOt. per aqre oH-^^^ \vho]e exteot^.arabley pai^ 

tuje, hiii, aud moor. . . • . . . 



' . , C^ET,lF.JIjCA.TE». 

Robert Gordon, Merchant, of Ornmblade, certified 

that what is wiiliui staud l)v John Lawson, Esq. relative 
.la..plaQiing and draiiiiog the iauds of Ct^ppielowiiy • in 
this parish, it striotiy tine 2 and thfit ihese^mprovetAeifte- 
liave added greatly to the beauty^ aa well .as value, fsf'tfae 



' . Alexander ^Renniei oorserywan and seedpmao. 4ber«' 
daen, deposed before Francis GocdonK Jnslicj^ . of « tb« 

Peace, Aberdeetishire, that having been eiBployed in the 
year 1813 by John Lawsoii, Esq. of Chappietown, io the 
parish i»f Druqabla4e, and county of Aberdeen, to plant 
6>a bim«ain|oor». of/ bijl» < wluob , be <aacc^pU«bcd«' wilbiii 
' the period given, xdx* December J, 1813, to April 1, I814| 
by planting thereon 380,000 larches, and 384,000 Scotch 
fiis> all two years old seedlings; and 5,000 large iarcb^ 
on tlie. inside of. a djke, inclosing* the 191 acre$. above 
mentioned, all within the foresaid jieriod ^ be iiirtber de* 
posed, that in October, 1815; he filled up the vacaat 

space! 
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spaces of the< foresaid pUtntation with 120,000 Scoth firs, 
5T,000 larches, and, for the ciyke sides, iiOO large larches: 
that in October^ 1816, be filled an older plaotation^^of 
tvelity*iNie a«rei, witb 6,000 large larches, 15,000 • tians^> 
planted Scotch firs, and 1000 large beeches , that tha 
whole is now> in a very thriving condition, and well 
fenced wiib a peat dyke and ditch, the surface water be*' 
tug properly carried off. 



I send enclosed a statement made out by Alexander 
Kennie, of - what tre^s he planted fbr me at Chappletown, 

by which you will see, that it^ October, ISIG, he put into 
the plantation 18,000 Scotcii firs, which bad been omitted 
in his affidavit, to which I had annexed ihe p^ncil1narEi| 
showing the numbers planted in the whole, indodlng- 
80,000, by Mr. Milne, the former proprietor. Respect- 
ing the ground, it is a dry, gravelly soil, upon which 
'Uiere grew short heath, and on which sm fill sized lAkeep 
nsed to procure' a scanty snbsisteace, bat by no means of 
much value; so little so, that the lenant had given up 
keeping any of them on the moor, and did not object to 
its being planted. From the thinness of the soil, and the 
Arya^ oftiM*groilild, i considered it very fit for plant- 
ing, as the moor wets too gravelly and too much expose)}' 
for improving; besides, the distance both from the sea and 
lime would have made the expense of improving more 
than It could em have repaid. Upon ihe whole, t eoil- 
sidered f^tittiing the 'dnl^ prbp^r nsfo td l^'made of it, 
and, from lis present appearance, I have every expecta- 
tion of being amply repaid in the end : should the wood 
thrive, it must prove vs^oable frbm there being few plati- 
tatlons of forest Treis in tbat part of the country. 

Oid Mill, MarcA 24, 1817* JoaN Lawson^ 

Planted 
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Planted for John LawsoR, Esq. between Dec. 1, 1813, 
and April 1, 1814, IQi acres, 13 furlongs, with ^BOjOOQ 
larcby and 384,000 Scotch &n, all iwo yemn old seed* 
]Higi; alto JyOQO large Jarch la ihc hack ibe dfk^i 
aUo, in October, 1815, I lilM up the Mid yfaiiltatieD 
wiUi 120/)00 Scotch firs, and 57,000 larch, and 300 large 
larch for the dyke tides; aad in October^ iSl6, 18,000 
Scotch firt; alto, for the other twenty-one. a'creit i hwtt 
tent 5,000 large larches, 1,500 traospianted Scotch firs^" 
und l/XK) large beeches. 

(Signed) . AuxAHMB Rbnmib. 



. The pencil Markt^ jto whiicfa Mr« I^twaoft alhidei in 
the foregoing ktter» stand thna : 

Ltreh. Scotch Vln. BmcIi. 

380,000 384,000 1,000 Larch 447,300 

^,000 1£0^000 Scotch firt 537«00O 

57j000 ' 18,000 Beech i,ooo 

300 1^,000 Plaotecl by J. Lawton 93j,30O 
^,000 

■ r Pkoted formerijr^ijf 1 

447^. 537,000 Mr« Milne J 



Flauted upQR GhappJetown l»065»dOO 



» Whichaiipeind to taa half laich aad halTtaMli fln. 
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- Method rf preparing an Extract of Sprats, • 
By JIfr.TaoM AS Stiles, o/' NpmiVA. 

Bma the Tkansactiom& of the Society for the Encoii- 

ragemeut of Arts, MANuirAciuhts, and Commkrck.. 

The Silver Medal and Ten Guineas zu'ere voted to 
Mr, Stilus /or thU Commumcaiion, 

Th E attention shown in the case of roy method of 
curing herrings iu 181:5, induces me to lay before the 
Society an intehtioii which, a£lM mncb labour, has been 
crowned with sacccM. I have submitted it to the inspee* 

fion of coMipeti-Tji judges, one of whom is ludustnouisiy ^ 
communicating^ tlie utility of it to liie circle of hi$ ac« 
qnaintan«;e. My friend, William Sprat t, £sq« of the city 
of Norwich, will have the honour of presenting a sample 
of essence, liquid and solid, prepared from my cured fish, 
These articles can be produced in any quantities, should 
the public receive them with the same avidity as the in- 
dividuals within the - circle of my acquaintance, it is 
equally suitable for foreign and home consumption, be- 
ing so highly charged with preservatives as to warrant lis 
keeping in any climate. I need not enlarge on the utility 
' of this inrention as tiie article will plead my cause. The 
essence herewith sent is prepared from fish of my curing 
in Nuveuiber, 1813, which ate now as briglit as they were 
on the day of pickling, of which I have several cwu now 
DV mfla « , • . • 

The process by which Mr. Stiles makes bis liquid and 
solid essence of sprats is as follows : 

He oommences by salting and curing any quantity of 
•pralSy according to tlie method described in the tbirty- 
#rst volume of the Traniactions of the Society, He then 

Vol. XXXIlL-^scoMD SsBiBS. Yy pou-s 
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pours llie sprats with their liquor into a copper, and 
brings them to a boiling heat; after which they are 
IMit tDtt» hair bags, and strongly pressed. The liquor thus 
obtained is put into a vai, or any other ctfnveuieoi veaici, 
for a lew days, till the oil has risen' to the sniface; the 
oil is to be removed very carefully, and the remaining li- 
quor (called by Mr. Stiles Essence) will be found to be 
wholly free from the coarse peculiar Eavonr of the sprat, 
aiu] to be scarcely distinguishable f/om the es^nce of 
anchovy. 

\ In or^er to prepare the solid essence, he lakes a quan- 
tity of wheaten Bour, and carefully dries it in a water haib 
for the space of sixty hours; the lumps being then brokenf 
to pieces, he mixes it well, by hand, with the liquid es- 
sence, till the mass is about the consistence of cream, ad- 
ding at the same time a little bole annenic to give ii a red 
colour. He then reduces the mass by farther evapora- 
tion in a water ba h, stirring^it constantly with a^wooden 
spatula till it has acquired the consilience of butter ; the 
preparation is then compleat> and is packed in barreia 
for sale. 



Description of a Curva graph, 

m 

By Mr. W! Wabcu^, of Dartfard, KM. 

With, an Bngraving. 

From the Transactions of the Society for the Encou- 
ragement of AETSy Manufactures, and Commerce. 

^The Silver Medal and Ten Guineas were voted to 
Mr* W. Wabcup for this Communication. 

I BEG leave to lay before the Society of Arts, &c. an 
instrnment of my ioventimi for describing emrve lines, 
which I purpose calling ibe Cwvagn^. 

U 
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It is Dot io my power to oientjoo the wioiis purposes 

to which this instrument may be applied^ as I have hi- 
therto used it only in mechanical and ship drawing, the 
several curves of which may be drawn and constructed 
mjQch more easily and expeditiously by means of this, 
thftn by any other method at present in use. 

To naval draftsmen, I presume, it will be a valuable 
acquisition^ as it will supersede the tedious operations 
they have.iecoorse to> when they bate no mould that will 
answer tbeir intended curve, and it will enable tbem to 
copy drawings with the greatest accuracy and ease. 



Certificates. 

I do certify that the Carvagrapb, invented by Mr. 
Ware up, has proved to be a very useful and valuable in- 
strument in delineaunp^ geometrical drawings of ma- 
chinery, and that by the aid of that instrument much 
time has been saved in the course of Mr. Warcup's em- 
ployment upon a long series of drawings made by that 
gentleman under my direction. 

Ch^iiea, Feb, id, 1817. M. I. Bbunel. 



Understanding that Mr. Warcup has subniltted to the 
Society of Arts his ingenious instrument and invention^ 
the Curvagraph, allow me to say that I consider' it an 
original invention, and one of considerable utility in en- 
gineering; but especially so in naval architecture, as it 
will not only much facilitate the forming of naval draw- 
ings, but'avoidy in a great degree, the necessity of the 
•piesent practice of using mouldsi and thecfanse of great 
delay and expense. • 
8, Orford jStmi, March \%, 1817. G^0Ro< DoDp. 

^ Yy 2 Ido 
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I do hereby ceiiify, ihat having examined the Curva- 
grapb invented by Mr. Warcup, I am fully convinced 
that it is admirably adapted to promote dispatch wbeo 
malting copies of drawings, and evinces mncb ingenirity 

in its construction. 

Dq^/ord Yard, Feb. 1817. W. Stonb. 



1 liereby certify, that the Cnrvagraph ioveoted by Mr. 
Warctip Imw been used under my obserTatioa» iiith very 

^reat advntuage in ship drawing, and I have no doubt 
but in drawing curve lines generally, much valuable time 
may be saved by the nse of this instromenty and itjs 
far preferable, in my opinion, to any thing that has hi* 
therto been offered for such a purpose. I beg to recom- 
mend ii as possessing a considerable degree of merit and 
ingenuity* 

Lamhetk, March S, i817« Hbiiey Mau08I.at« 



Reference to the Engravino. 

Fi^.l, (Plate XV.) A A, a plain slip of whalebone^ 
forming the rnler. B gradnated ribs, at right angles 
kj tht iuler, with which ihcy are connected l>y small 
j^oints of brass. Figs, 11 and C C, a beam^ consisting 
of a^case of wba|ebone|Containiii\g slips of cork, or of any 
other dastio materiai^ and perforated, to allow the riba 
to pass through. 

Fig. 4, a section of the same. D D, bolts, coasistiug 
of two pieces of wood or of ivory; by the pressure of 
which against, tlie elastic slips of cork the «ibs are either, 
kept in their place or released at pleasure. , 

Fig. d, the bolls uu a largei scale. 

On . 
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On Curvilinear Hothouses ; with a Description o f the vari- 
ous Purposes in Horticultural and general Architecture^ 
tQ whkk a toUd Iron Sash Bar (lately invented) is appU^ 
cable. By J« C. Lovdon, F.L,S,, H.S., ^c. 

4 

i With an Engraving. 

The defeQtive construction of hothouses, bpth in re- • 
specl to the beauty of their forniy kod the admission of 
Ugfat, has long been acknowledged ; tlie foraier by men 
of taste, and the latter by enlightened horticulturists. 
Can any building be more oifensive to the eye than those 
lean*to shed-k>okmg glass roofs^ which, though they^ co- 
ver what may justly be termed scenes of the greatest lux- 
ury, are yel, from their external deformity, by the gene- 
ral consent of mankind deemed only fit to be concealed 
in the kitdien-garden t Ought not such scenes as exhi- 
bit the various fruits and flowers of the forrid zone, and 
support the gaiety and beauty of spring and summer 
amidst the frigid scenes of winter, to be appended to the 
mansion, or at least appropriated to the more elegant 
parts of a residence i It is troe, numerous attempts have 
been made to do this in those architectural consenratories 
so frequently joitjed to mansions; and to render them 
tolerable for this purpose, the shed-like appearance has 
been disgnised by stone piers and parapet walls. But 
the' constniction of such buildings is radically bad ; for 
jn proporiioci as they are dignified by architectural forms, 
in the same ratio will the plants to be inclosed suifer from 
the want of the light excluded by the masonry. The 
state of plants which have passed the winter in such con- 
servatories proves this. Can that edifice then be in cor- 
rect taste, whose architecture is at variance with its use ? 

which. 
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which, it is rendered more beautiful^ becomes less 
useful f' 

That the forms of edifices may be beautiful without 

exhibiiing any of the orders of Greciai) or of Gothic ur- 
cbitecture^ it is presuiiK^d the present age is too euligiu- 
eoed and liberal to deny. " The sublimity or beautj of 
ferms,'^ observes Mr. Albon, ** arises altogether from the 
associations we connect whh them, or the qualities of 
which they are expressive to ns." May not therefore 
glass roofs be rendered expressive oi ideas of a higher 
and moreiapproprlate kind, than those which age wg- 
gested by mere sheds^ or a glazed arcade? Imagine, Hi* 
stead of a row of glazed slieds, a low of detached sec- 
tions of spherical bodies, of an almost perfect trans- 
parence — the genial climate and highly coloured pio- 
doctidns within, obtaining during the whole day the 
unohsliucLcd liidiicncc of ihc sun's rnys, and the con- 
struction of the editice combining the greatest strength 
and durability-^wbat will be the expression .^Instead 
of the nsoal conservatories attached to.manaionty ima- 
gine a lofty arched roof wholly transparent, and joined 
to it, according to the magnitude and style of ^ the 
mansion, globular* projections, elevMed ciiccttlar lowers 
ivnnonnted ^by Eastern domes of glass, or other beaoti- 
fttl or characteristic forms, all transparent and of perma- 
nent duration. Will not this sub;>taution of new i)orms * 
and ahuost perfect transparence be an improyeaienty 
gratifying both to the man of taste and Jthe bnitinultoritt ? 
— ^The invention to be treated of -in this papei«— by ad- 
mitting the greatest lieauty and vaj»eLy of fornn, with the 
greatest possible admission of light, added to a degree of 
durability limited only by that ol one of the itiongetl of 
British metals — wtH efiectuallycont^biiie ti» this desir- 
. able end. ' ' ' • - . 

It 
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It may be stated as a remarkable. fact in regard to iluit 
more comixion class of hothouses calied forciDg-houses, 
that DO improvement whatever has jbeeo made in iheir 
exteroal form since their introdncttonantD this country 
about 120 years ago. " Internally," as Mr. Knight has 
observed, two are hardly ever constructed alike, though 
intended for the same piirpofte;" which shows^ lst» that 
utility has' been moch more studied than beauty; and 
2dly, that no great progress has been attained even in 
regard to utility; because where that is the case a cerrain 
degree of ohanimtty is the resnlt* That form/' adds 
Mr. Knight, which admlu the greatest quantity of 
light through the least breadth of glass, and which affords 
the greatest regular heat with the least expenditure of 
fuel, mnstvgeneraliy be the best ; and if the truth of this 
position be admitted, it will be very easy to prove that 
few of our forciug-hoUses are at present even moderately, 
well constructed/* 

' An attentive examination of the improvements made 
by this phibsophic horticulturist, as well at of the writ- 
ings of , Sir Joseph Banks, Mr« Williams, Sir George 
l^ackenzie, and oibers, on this subject; added to the 
experience derived from 15 years exertions as a horticul- 
tural archiCecty' including during that period an inspec- 
tion of -all the principal hothouses in Great Britain and 
on the continent of Europe, has enabled the author of 
these Hints to propose such improvements in hoihuuses 
as will meet every idea of beauty, variety, or elegance of 
,fofm, and satisfy the most sanguine expectations in re- 
spect to durability, and the admission of light. The fun- 
damental source of both these improvements is a solid 
Iron sash-bar of great strength and elegance, and which 
admits of being beni in every direction without diminish- 
ing, but ratber increasing, its strength. This bar was 

first 



uiyui^ed by Google 



Qw Cwvilitmr iigilwusa. 

first described to tlie public in " Remarks on the Cou- 
itruciioH of Uothouses, S(c" published in 18 17, sbariiy 
•ftor it was ioveoted ; and it is biett inlended lo aei forth 
more fully its viirloos uses, and render it generally known 
and easily obtainable by the public. In the work above 
alluded to, in winch a geueial view is takeu uf the »tate 
of hothouse architecture both ia Britain and on the con* 
linentf from personal inspectioni^it is stated thai an 

Jrrangement will $horify b€ put m 4»Umhf im Lond(m, ta 
wluch every improvement hinted at in that work^ and all 
future improvements a$ they may come into notice, wiil coH- 
itanify be otieMded to ; aud mkm of due xnUue rmdered avaU- 
Me to the pMic a$ articies of traded* 

Tills conteoiplated arrangement is now completed: 
what relates to the contrivance of pUuis and l^eu erec" 
lion ia the countrji. being under the gaidaoce of the aw- 
Ihor of these Sketches; and what prelates to the maaafaC" 
tore of the newly invented bar and the other materials, 
being carried on by Messrs W. aoci D. Baijey, ^7^, 
High Holbof B. 

The leading advantages which a solid wxotifght-iron 
sash bar or astragal possesses not only over wooden ones, 
bat over every other species of bars liiiherto used, eiiher 
for windowsi skylights^ or hotbousesi are the follpwing» 
via. 

I8t, They adnut of being bent in every direction with* 

out dimiiiisliing their strength ; hence in glaascases or 
hothouses they admit of every possible variety and beauty 
of shape. 

ad, They may be made of any required magaifode; 

and this without the use of rafters, but merely by ihe 
position and curve of the bar ^ or in some .4;;ases, by ao' 
increase in ita dimensions. 

' 3d, They admit of move light. The besMonstmeted 

woodeu 



wooden hothouse roofs, such as those lately erected by 
Mr, Ai(oa in the royal kitchen-gardea at Kensington, 
ranker l«3d of the roof opaque; the be»i metallic aaalm 
and iron rafters' from l-4th to l*6ih; bot theie not more 
than 1-lOlh^ the panes of glass being supposed of thd 
•ame size in the three cases. 

4tb^ They are of greater durabiUty^ aad occasion lesa 
breakage of glass. ' Iron bars composed of two parts, as 

fillets inscned in a grooved bead or astragal, are liable to 
be curi'oded by uioisiure, when they separate, and breatc 
the glass. Copper, tin, and^iroh, and all eompoiind bars 
in this wAy soon have their parta separated by oxydiaa* 
tion in the grooves of junction. But these are solid, and ' 
therefore not. liable to the same process of destruction. 
They can merely rust on the surface when the coating of 
Un cr paint decays, 

5th, With all these advantages they are Vest expemive 
than copper or any other iron or metallic bar zehatever; in 
some cases coming cheaper ihau wood, and in general 
cases not exceeding the price of a hothouse rocf formed 
of rafters and bars of that material. 

These baji are applicable, with advantages superior 
to all other bars, to every description of common hot^ 
house or hotbed sashes; which may either be entirely ' 
formed of this article, using Fig. 9| (Plate XV.) as 
styles, or wooden frames may be fitted in with it 
at less expense than with any other material equally 
durahie."--l\> every description of hand glass or portable 
gllMs case to skylights, for which it possesses the great 
requisite of ahundunt strength, and of' course they may 
be made curved and with less rise and diminished super- 
^cial contents than heretofore ;-^to shop fcqfuis, windows 
of warebcusesj dep6ts, barracks^ hospitals, charehes, the- 
atres, poor*hooses, common dwelKng>houses, and thebed- 

Vol, XXXili. — Second Seri es. Zz rooms. 
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rooms, seivanls* rooms, and the windows of all offices 
dott^tic or agriculivf^ly of. mausioos; and in general to 
eveiy buiidtog ivh^ re ttraiigth, (vii. a higb degree of 
Usiiaeity and hardnetff, not mere brittle hardoest and a 
little tenacity, as in the use of cast-nun or stone); ligbt- 
neas in appearance^ permanency, and security against 
fire and thievet»->^re desirable objects* Tbey are not 
tacommcnded for the living-robins or^legahT'inmisions, 
where great intricacy of moulding (particularly ogees or 
quirks) is reckoned an elegance ; because sucb mouldings 
cannot be produced hj tbe simple mapbthery used in 
raannfaotoring tbese CBCODomical bars :«^mahogany , wAio- 
scot, hollow copper, brass,^ or Eldorado metal, are al- 
lowed lo be mucb more suitable for these purposes. 
, Tbere are yet two ptber purposes to which they are 
particularly applicable ; viz* as rafters for sheet iron or 
copper roofs, i^ither for houses, very eictensive buildings, * 
or virandas ; and one variety of the bar, viz. Fig. S en- 
tire« and produced in halves ipogitudinaiiy^ may be ad- 
vantageously applied for the f tylet and frame-work of 
doors and window^-ttiutters, the panneh of fHiieb being 
Jilled in with plaie iron inserted in the grooves, a very 
QBcoDomical resource is thus provided for. fitting up fire- 
proof rooms or entire buildiogsi at tbe saine time proof 
against thieves, and. of gmt durability. 

For greater detail as to the advantages of iron sash 
bars in hothouses, see Mr. Knight and Sir G. Mackenzie 
•in the Horticultural Transactions for 1817 and 1818/' 
and the article Horticulture'^ in |he Edinburgh Ency* 
clopedia, published 1817* 

There are ten distinct species of bar, five of which 
^ are represented by Figs. 1 to ^. The others differ 
from theee chiefly in regard to magnitude and mould- 
ings. Each sash bar and tbe style^ Fig. 6, may, 

- by 
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by a simple change in the machinery, be manufiictdred 
in halves/ thus producing in all above twenty varieties*' 
When beni or worked to the form in which they are tO; 
be applied, they may be tinned so as to prevent their 

1 us ting lor many yeard, even independently of the u^e of 
paint* 

*• r , 

Oil ihe mufhamietti Simeiure of Ito» devehped hy Soiatmn, 
and on the Combinations of Silex in Cast Iron, 

By J. F. Danibi^l, Esq. F.ILS. and M^R^L- 

From the Jol un al of Science nnd the ArTs^ 
Edited at the EoYAi* Institution. 

(CoQclttded from Page 301.) 

Again, tO(:o]lect the results as we proceed — ^50 grs. 
were employed, of which were nhacted upon The 
36«fS f Ornish us withi 

B.O oxyd of iron. 

5.8 silex* ' , — - 

lS^loss«- 



Toascertaiii the nature of this loss, which, froin 
viOns experiments, is probably carbon, the following ex- 
periments were undertaken. ' • r. ■ ' 

10 grs. were accurately mixed and triturated in a nior-^ 
tar, with 400 grs. of oxymuriate of potash. This idix- 
tnre was put into an apparatus composed of part of l^-^n 
barrel, closed at one end^ and furnished with a flexible 
metallic tube at the other, which dipped into the first of 
a series of Woulfe's bottles charged with limein'aterV A 
atfong red heaf was applt^dlo the barrel, 'An^ the ear- 

Zz S bonic 
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bonic ftcid produced precipitated the lime in the bottles^ 
the last of wliich remained perfectly clear and uDdi»- 
lurbed . The precipitate was caireAilljr coilficted Mid dried ; 
it wdglied 38.8 gn. 

Now, 100 parts of carbonate of lime contain 44f eai^ 
bonic acid, therefore 100.0 : 44.0 : : 38.8 : 17, and 100 
carboniq acid coaiaia $^8.6 of . carbon^ and 100.0 ; 28.6 : : 
17X> : 4.S. • ' ^ 

But in the barrel, 0.8 grs. vrm fottad to hate bd^a 
, unacted upon. Thereforei 9*^ of the carburet contains 
4.8 of carbon. 

If we now apply this to the preceding experiment, we 
shall find that tbeite is an esrcess in the prodocts . 
For 9.2 : 4.8 :: 26.2 : 13.6, 

' which gives the result — 

8.0 oxyd of iron* 
5.8 siiex. 
13.6 carboit. 

87.4 

26 A 

1.2 excels. 

Of this excess in the productSy we shall consider the 
cause hereafter. 
I shall proceed at present to relate another ejtperifttent 

which remarkably confirms the results of the others, 
though by a totally difiereat method. 
' 28.5 grs. of the carburet were mixed with 500 grs^ of 
pure soda, and placed in an iron tube, similarly prepared 
Ho that in ibe last experiment. It was gradually lieated 
to redness, and when gas hegan to he given off, the flex- 
ible pipe was adapted to it, and passed under the surface 
of lime water, in a Wonlfe's bottle, cpmmvnicnting wtftk 

the 
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md, aadjeoBtbiwd for t«ro botin* The gaieout prodoeti 

were collected in a bell glass, having passed through the 
lime watec wilhout producing any milkiaeM. The gas 
colleoted aaooatad to d6 cubic iiichci* 

When iht gas had ceased to oome^over, the apparatos 
was allowed to cool, and the contents of the barrel washed 
out. The solution was passed through the filter, and the 
sobstanoe renatoiDg ap<Ki it» washed and dried, weigiied 
13.5. It was digested id muriatio acid^ agaio washed and 
dried, and weighed 6.5. Tt was the carburet oualtefed. 
The loss of weight was owing to oxyd of iron, as shewn 
by the examination of the muriatic solotion. 

The sodaic solotion was pat into a gas bottloi fitted 
with an acid holder, and commonicatiflg with a mereorial 
gasometer. Muriatic acid was allowed to mix gradually 
with it, and 39 cubic inches of carbonic acid were thus 
collected. The solution was then eyaporated to dryness. 
The si lex being washed and heated to rednessj weighed 

4.9. ' 

The gas which had been collecteiJ was next examined. 

It burned with a yellow Aaine* When sulphur was 
•oUimed in it^ carbon was deported, and when exploded 
with chlorine, foHginons inatter lined the Cube. 

A cubic incli of the gas was mixed with two cubic , 
inches of oxygen, in an exhausted tube, and fired with 
aa electrical spark, lime water was admitted and agv* 
tated^ Carbonate of lime wai formedi apd the absevp* 
tioQ was TXT' The residue consisted of oxygen, and va* 
ried in different experiments, from A to -iV of a cubic 
inch. When the oxygen was decreased in this propor- 
tiooi the absorptioti was within iV of being .total; and 
this small residue was probably owing to a little ^tmo%» 
pheric air. - , . 

' Now, 
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Now^ as pure' carbofBtted hydrogen condenaei jnsl 
doable its bulk of oxygen, it follows that a little byjlr<K' 

gen was mixed with this gas, and an average of the ex- 
periments would make the mixture 50 cubic inches of 
carbarettcd hydrogen, and 6 inches of hydiogen* ' t 

Of d8.5 grs. of the carburet employed, 6.5 were reco- 
vered unahered. 22 grs. were therefore decomposed, 
39 cubic inches of carbonic acid weigh 18. S, and con Lain 
5.0 of carbon, and 50 cubic inches of carbureited hydro- 
gen weigh 6.5> and contain of carbon 

The analysis therefore stands thus * 

7.0 oxyd of iron. 
4.9 silcx, 

1 1.2 carbon. 

23.1 
22. 

1.1 excess* 

Considering the complication of these experiments, 
and the difference in the method of operating, their agree- 
ment is nearer than could well have been expected*. , 

tThe excess in the products is no donbt owing to the 
oxygenation of one or more of them in the process. The 

iron, as it is obtained in the leiiults, is in the state of red 
oxyd* If we suppose that it exists in tiic double carburet 
in the metalline state, there would be a deficiency 
instead of an excess. For 7*0 red oxyd of iron, is 

only equal to 4.8 of the metal^ and thus the result would 
be— 

* These cakuIalioDi are made frojii Davj's Elcraenlt. The ba- 
rometer, at the time of the cxpcritncnt, was 29.7 4, ami ihc thermo- 
meter 55<*. I have oot made the calculation for tbe mean prciiure 
Mud teiii|ieratyre» the difference t»eiDg so fmall. 

4.8 iron< 
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4.8 iron. ' ' 

4.9 silex. 
11.2 carl>Qn. . 

1.1, deficiency. 

I ani inclined* from all circumstances, to believe, that 

the triple carbuiet, as ii is EisL obtained, consists of iron 
and si^icum, in the metalline state, united to carbon. 
When brought into contact with oxygen gas, the metals 
become converted to protosides* giving out heat, with* 
out separating from the carbon ; and when decomposed 
at a red heat by soda, they becouie oxygenated to the 
utmost, at the expense of the water which is still found 
in the alkali at that temperature. 

Red oxd. iron 7.0=6.9 black oxd. 

4.9 silex. ^ 
1 1 .2 carbon. 

£2. - 

.3 surplus, 

arising from the oxygenation of the silex i 

This idea is farther confirmed by the following' experi- 
ment. 3 grs. of tbe double carburet, perfectly pure, 
were placed in a glass tube, with one gr. of potassium. 
The air was exhausted, and the tube heated to redojeu. 
It was then aUowed to become perfectly cool. When the 
air was admitted, the ingredients became instantly red 
hot. Upon washing the products, tbe carbuiet was obr 
tained unaltered. 
The following comparative expefimentsmark adistincf. 

live 

■ 

■ 
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tive diAtreace btiwctB this body mii Mmie'olhen» 

confirm the general results. 

Plumbago and pota^siam, beated in the same way in 
vaevo, did not heal «poo the admission of the air. 

Lamp black and potassiom did not heat. Plumbago^ 

in an ignited stream of mixed oxygen and hydrogen^ 
burnt away, and left a red ash. 

The doable carburet, hnrni in the same way, left a 
white ash. 

Carbon collected from the solution of steel in an acid, 
possessed no metallic lustre, and ignited at the flame of 
« common candle, burning like tinder. The carburet 
was not affiBcte^ by any beat short of that of the blow 
pipe* 

I wish, in conclusion, to draw attention to certain aua« 
logics which subsist between these experiments, and 
' others performed by more aUe hands, Ibr the purpose of 
establishing the existence and properties of sllicnm. 

Sir H. Davy, in his Elements of Chemical IMiilosophy, 
says, When potassium is brought in contact with silica, 
ignited to whiteness, a compound is formed, consisting 
of silica and potassa; and black |:/articles, not unlike 

plumbago, are found diffused tlirough the compound. 
From some experiments L made, I am inclined to 

believe that these particles afa-condtictors of electricity; 
they have little aetlon upon weter, nnleis it contain an 
acid, when they i^lowly dissolve with effervescence ; they 
bnrn when strongly heated, and become converted (C|tp 
o wittie sttbstanoe^ having the charaolers of siiioaj' 

When it is eoasidered that most of the potassiuni, 
which is prepared for experiment, however well it may 
be cleaned, contains no inconsiderable portion ot carbon, 
is it improbable that these particles, not unlike plumbag(i, 
may have been a carburet of silicnm ? Its little attrac- 
tion - 
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tion for the oxygen of water^ agrees very well with the 
phenomena which we have just been considering. 

Prolewor Berseliat,- M.^Frcd« Stromeyer, hav^ 
succeeded in prodncing a com|ioimd, which ihey eon- 
sider as a conibiriation of iron, silicuui, and carbon. 
Their method was to select very pore iroo, silexj and > 
charcoal. These they made into a paste, with gom or 
linseed oil, and healed them very intensely, in a covered 
crucible. Their reasons for supposing that silicum, in 
the metallic state, existed in the product, were these : 
That the iron and sijex exiracted from the alloy, when 
taken together, very sentihly- exceeded the weight of the 
^ alloy examined ; that the alloy gave a much greater 
quantity of hydrogen, with muriatic acid, than the iron 
done which it contained woald have given ; and thar 
there is no known combination of a metal with an earth, 
which requires the successive operation of the most 
powerful agents to decompose it as this alloy did. The . 
colour of this compound was that of common steeU 

The quantities of the component partSj^ however, of 
f this alloy, dilfored very materially from those of the pu- 
rified carburet obtained from cast iron. They varied 
from 85.3 of iron, 9.2 of silicuoi, and 5.3 of carbon, to 
of iron, 9.2 of sillcum, and 1.6 of carbon. They 
were iikewise highly mag n et i c, (owing no doubt to the 
great quantity of iron), which the triple carburet is not*. 

1 have stated, that the quantity of the silex and triple 
carburet yielded by the iron- which l^employed, rather 
decreased in the interior of the • mass. Towards the lot- 
ter end of riiy experiments, I estimated the relative^ro- 
portions. The iron was dissolved in muriatic acid, and 

• See Phil. Msg. No. 173, translated from the Swedish origiasli 
mnd Abb. Cbiin. torn. 91, from Gottiogea Traos* 
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3(>'J On the Siruciutti of Jroii developed by SoliUion, 

ibe fasohible retidue^ after It had abiorbfd its dote ef 

' oJO'gen, was (Jigested in muriatic acid. These solutions 
were {Mrecipiuted by aumiooiAy evaporated lo dryness. 
Mid cspofliSd to a firoitg heal* The reudiie was boikd 
lo dryness, with a little nitric aci<J» and again heated. 

The cjuatuiiv of red oxyd of iron thus obtained, aniouDied 
to 738 gr&. wbich are Qquai to aboat 4^13 gra. of metallic 
iroB* 

The qiiaotity of the gray taixt^e of and djoanhle . 

carburet^ amounted to 93 grs. 

The tneao results of all the expertmenlB itaad thii»*«^ 
1000 grs. of the gray cast hroa^ 

yield b46.(i iron. 

153.4 consisling oi sdex 104«S 

^ . ..-.^ — 

1000.0 double carburet 4^.1 

155.4 

100 grs. of the double carboret of iron and stlexi upon 
an average of five experiments, gave the following re^ 

suits — 

Red oxyd of iron Si 28.0 black oxyd. 

Silex . . £0.6 oxyd of silicupi f 

Carbon • 51.4= 5 1«4 carbon. 



Ahliough the existence of silicum in the metallic ^tate, 
alloyed with iron^is not actually proved by the foregoing 
^zperimentSi y^t the probability of such a compound, I 
conceive^ w greatly increased by Uiem. Indeed, rea- 
soning from analogy aione, it is hardly possible that ten 
per cent, of silex, could exist in union with the metals in 
4ny other manner. When we look to the result of in- 
tensely heating the oxyds of the alkhline metals, in con- 
tact 
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tact with iron^ it woald be sarprisiog if the earthy oxyds 
could resist decomposiiioD^ in the long continued and 
InteDse heal of the iiom fttfoaocSk 

The process of puddling is aJmosI evidently dependent 
upon the snme supposition. The oxydation of the metals 
- of the earihs, is more likely to produce the heaving and 
internal motion of the iron in that process, than the m9tt * 
hnrmmg away of carbon ; and the sudden visible sponta* 
neons increase of tempentture, can hardly be explaSned 
upon any other principle. I liave examined the slag or 
black oxyd, which is pressed out from. th« iron hy.iolhog> 
after it has undergone this operation. I extracted the 
greater part of the black oxyd of iron which is combined 
with it, by muriatic acid j the matter which was left was 
a complete glass, composed of above 30 per cent, of silex 
with Jime« There was no trace of carboiu Snch a result 
ii exactly consonant with this idea of the process^ 

Much remains still to be done, to complete our know- 
ledge of the nature of cast iron. Notwithstanding ihe . 
numerous experiments which have been made upon it^ 
w« remain in comparative ignorance of its composition. 
CKitded by the new lights which the ^ience of chemistry 

has lately acquired, an accurate ievisl(3ii of the subject 

GOttid not fail to repay those who have an opportunity of 
traning ihe ofaanges o# the metal in the variofis stages of 
iu neimibctm* ^ 
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On the Roots of FlanU. 
From the ScisNCE .of HoBTicuJUTUBB^ &,c. 
By Joseph' Hatwarv, Gent. 

T - . 
HE root it the oomiBOiieeinoiit and fomicUitioB; of 

trees: by what particular power it is impelled forward 
itUo ibe earth, is of trifliog imporiaoce .to the practical 
giirdeiier; aod wliothfr U a^jr ^ accounted for. oaibo 
princii^et of gravitation or a|lnietMKi» it it not ntettnxy 
(or my present purpose to det^ruiiQe: it U progressive ia 
its growth, similar to the braoches, but in an inverted di^ 
rectioo. A» tbe brdochet a. tree are formed by a very 
tender and tncculent point pipthing apwii;«da.into the 
90 the root penetratet downwards into the earth ; hut ei 
it has to make its way ibrougii the pores, or between the 
particles cojnposiog the soil it is planted io,, which i« 
of^en .dose and adbeaive, itt firtt projecting pointt are 
wisely adapted to the purpose, by being much more mi^^ 
nute and compliable, which enables ii to advance almost 
as readily as water, Aft^ a root,iias effected a passage^ 
it is endowed .jwith eontid0raUe. expenttve and repnitive 
poiKrey% and therdiy enab]^d :to. meke itt way^ by push- 
ing off, on all sides, the encumbering soil^ when the soil 
. i$ but partially submi^siy^^ jtbe r9o^ aecpmmodates itself 
to the oa?ity admitting its increasoi hovevief roggod nnd 
ifregular* 

Roots are, notwithstanding, impatient of resistance, 

and at all times evince a partiality for that soil which is 
most accommodating, and run most evenly and . luxuri- 
antly where they meet with the least letittaiice and the 
greatest support. 

The office of ilic root as to collect and apply the food, 

which forms and detcimineft the growth of the flant and 

tree; 
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Uee, and the consiitution aud habit of the roots deter* 
wine those of the branches. If the roots grow luxuri- 
motly, the branohci wiSI «i8l> ; aild the reverse. 

. FfOQi hence iL must be concluded, that ia planting 
'trees, two essential objects present themselves for our 
CMisidmtioo : first, to aieertttb the soii best adapted to 
^ttafi a safioicttC and aceotmnodattng body, bed or space 
lor the roots to repose and range freely in, and induce and 
support such habits as ^re most desired ; and next, that 
k. contains or will admit the applicatioa of a supply of 
Isod, of a proper qoalky, and in doe quantity. And to 
detertniiie this, doe attention most also be paid to the 
situation or clevaUon oi the roots, in comparison wiih the 
furface ot the soil. In a deep tenacious soii or clay, roots 
•an only hod a free passage through fissures or clefts 
' irhtcb are formed by its occasional contractioo. And aS 
tiiese openings are not very close together or numerous, 
the roots do not divide much or become fibrous; bui 
those which strike into them, range wide and deep, and 
gtuiag beyond the general iofloeace of the son and air, 
collect their food or sap from a source ill adapted to 
frucliticaiion ; and consequently such trees are generaliy 
£»und to be of a ooid, aqueous, and unproUiic nature. 

On the e6ntffarj, when a soil is hgbt, poroOs, and shal* 
low, the. roots, meeting no obstroctioo,* divide and form 
a great number oi hbrils, winch ranging horizgaiallj , aud 
bsiog more exposed to the ^tiect of the sun and air, in* 
ctine a tree more to become fructiferous, than to an in* 
crease of wood or an extension of branches. And in 
such a sanation, the greatest supply of food being appro- 
priated to the production of fruit, the tree grows but Ut- 
tle in siae. 

. It is remaik«d by Hiu, on this part of the subjlect : I 
ha;re made observations on the prodnctjons of most kinds 

of 
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of 8oil| and fouad the most beaitby old peach and Decta<' 
riae tren growing on a browtii'Coloored loom, with » 
rock about a foot from tbe snrfim of tkc bovdert. VfOim 

thw I conclude, tbat it wiil he a good method to lay a 
floor of broad stones or planks under the roots of froii 
irees^ where there is not a oatBral Kock, which will pie* 
vent the roots from ftinkiag too macK btlow the surfoce 9 
for the tap or downright root's may prodnee vigoroitt 
shoots, yet ihey are but seldom well furnished with blos- 
som buds. When all tbe roots of a tree are near the. 
twface of the borders it blossooi best, being well f«r« 
nithed with small braoobesy which are not so Sttlifffcl to 
suffer by the honey dews as thicker ones." 

Mr. Knight, io hif Treatise on the Apple and Pear, 
says, " The stroDgest and most bighly-flavoored liquor 
which has hkberto been obtained fioni the apple, is pros- 
duced by a toil which consists of a shallow loam on a 
lime-stone basis." 

Miller, speaking of fruit trees, says, ^ And it some« 
times happens that the roots of trees ase buried toe deep 
In the ground, which, in a cold or moist soi^, is one of 
the greatest disadvantages that can attend tender fruits; 
for the sap, which is contained in the branches, being by 
the warmth of the ,air put strongly into motion' early in 
the spring, is exhausted in nourishing tbe blossoms, and a 
part of it perspired through the wood branches, &o that its 
strength is lost before the warmth can reach to the shoots, 
to put them into an equal motion in search of fresh bihi* 
rishment to supply the expense of tbe branebes, fbr'waoil 
of which the blosstjais fnW off and decay. And the shoots 
seem to be at a stand, until the further advance of tbf. 
warmth do penetrate to tbe roots, and'set tbem in miK 
lion, when suddenly a^ler, tbe tMei, vliioh before loeked 
weak and deca>'ing, do make prodigious progress in their 

shoots. 
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•hooU y and before the •uanner it ^ent, are fomitbed 

with much stronger branches iban those trees which 
iia¥e the full advantage of sua and showers, and that are 
nore .fntitfui, and healthy ; which muii be certainly ow- 
' log to the former observations, as also to their drawing 
in a great quantity of crude moisture, whicb, although 
productive of food, is yet aokiodJy for fruit." 

He also says^ " Some authora who treat of the qaaUties 
of the earthy say that it ought to be of the aame qaality, 
three or foor feet deep, for trees, which, if they have 
not that depth, will iaugursh and decay after they have 
been planted six years. But this is not true m fact : for 
most trees will th)rWe very well if they bave two feet 
depth of good earth, especially fruit trees, which pro- 
duce the most generous fruits vihm their roots spread 
near the surlisce of the earth." 

Whether we consider the efieota here stated to be pre« 
doeed by the roots being kept more within the infioence 
of the sun and air, or by the {:^ecoliar nature of the food 
.ftupplied by the soil in that situation, it operates in s«p- 
port of one and the same priociplOy viz^ that it is neces- 
sary the iH>ots should 1>e kept near the snrface^ for whe- 
ther that which supplies the food of plants be a red, a 
black, or a brown ioam, or sand or clay, the proper 
quality of food to induce fructification, and produce the 
highest floToored fruits, can only be fnmtshed within a 
certain depth from the surface, or within the proper 
M)j9ueoce of the sun and air* 

Mrs. Ibbotson has gifen a theory which, directly op- 
poses those practical obsenrations and oonolasions* When 
speaking of the roots of plants, she says, " The endea- 
vours I :have made to collect facts sufficient to prepare 
myself to give an ^xact fwsconnt of the laws by which the 
root is regulated, the .powers which govern it in its exer^ 

' " cise 
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ciac as well as interior form, the parts which comfUMe, 
and the meGbaniMii which moves it« has at length give^ 
me cMinge tttffideni tajp^MiK oo my^t^p and if I <lo 
mat thoroughly satufj my rmdmg I • ftball ttiU tl W^ 
many things perfectly unknown, and at^ forliier tloey X 
shall hope to add circumstaaces ihai may render it more 
opmpleie and ttor^ worthy the atteauoo 4)f vbe public ; ai 
• l«Mt .I can proiiMte that I ahall advanee nothing hat what 
aH iiMy atceriaiti tba'truth of, nor enter into any detail 
that may not be proved to be just and true, by those who 
wiU take the trouble of seeking both ia.ditt^ciioQ onij 
frmtktd giu^demfig,, that Aoowl^dfe .whioh oeaataat b* 
hoar and «waichlo§ has proeared me/' • • 

I cei iainly do not possess the powers of examinaLioo^ 
or pechapa of diiMCUon^ to jastify . any /criticisms on Mrs^ 
Ibbotion^a represenlatbklil . if} miM aAi but 
aa the copaeeilloily appIioaikHV^^d aie of the dlffiteot 
parts, seen and desc^ihc^d by bo, are in a great mea* 
sure conjeciural^ I mi^, perhaps, wiiUqui presumptioa> 
veatiuoe to a0er a^few jreaierki e« hur.efiwin^ of Abe pro* 
om of oaliiffCw 3he sayv/Mt it. the tap root whieb al- 
wajt forms tbe leading shoot of the tree, and if vi is cut, 
it will withoat doubt spoil that pan, by f^ftuiog two mid- 
die at^Dit to the tree^ at kast I have geueialiy found this 
tOibe tbe ease; and as the beauty of the. tree.dejieads 
much on the perp^ndicukr height of Its single pillar, tbe 
custom they h ive in most nurseries of cu» iai.iing the .tap 
root is a, most vicious one." 

She also, says^ What use of the taft rof^ f. by 
shooting perpendicularly dot^n to fix. the tree firqftly %a 

the ground and keep it straight in thai position." 

This appears to me a conjecture, neither supported 
by the observationa of nature^ or the principles of sct<> 
ence^ * 

What 
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What.' pMoD ptmmnng ilir Wssi knowkclge of ons 

chanicSy could ever expect that a pole, with any substance 
fixed at its top, exposing a large surface to the winds, 
. coM remaiii straight to its perpcmiksoiar position ivbeo 
set iir the earth/whh'oHl bo^iaonlKt fixtaires f lodeei tlMl 
elitiy one of the' tallest growing trees, is 'seldom if eter 
found with a tap root, but is supported straight in its 

. perpendicular position wholiy by horizontal o^ kieral 
ibott. The authoress proceeds^ " Thns it is snrromided 
by radicals which perpetbs^ly pump i^p from every difl^'- * 
enL soil as it proceeds ui depth, wliat other roots cannot 
attain, mat tef, which mixed with what the higher grounds, 
bestdw, serves to bring a verify to eonipoond the 
fereot ingredients required' for the vidFioits nonrisbineni 
of the tree; probably minerals are wanted to form tlie 

' juices of the bark ; and 1 doubt not that the deep descent 
of tiie tap root b inost necesiary to the iiealth and vigour 
4>f the tree. How improper then is tlie caslom of cutting 
it, and enrtailtng also many of the other roots, each of 
which has its appropriate branch, which will of course 
suffer in deoay, for the dilapidations produced by the 
ignorance of the gardeber. But the loss of the tap TOot 

• can never he remedied ; tt cah no longer serlre as a deep 
well to gain noi only a quantity of moisture from the 
omnber of lilis it may meet with in its descent, but also 
matter from a vairiety of soil, and innuaierabie prodtKs* 
tions it passes in its way. ' The tap root tlien is only like 
the radicals^ only a large pump to collect and throw up 

^ all that it can select of water and other juices; the second 
part of' the* roOt» (which she describes to be the place 
where the root joins tiie trunk,) is the reservoir for col- 
lecting the malerialsj and the thircl part Is tlie laburatory 
for forming each ditierent gas and juice necessary for 
the. health and iiabits of the tree; 1 may well add a 
Vol. XXXIIf.^SecoNn Sehi£s. B b b fourth, 
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I 

£Mirtll|' for . the radUoak M' the edfac l o r i Mut ooCon 

every side to seek fresh provisions, to augment 4he 
fiores, aad increase the riches of this httie habitation." > 
Again^ Tbat a tap root or any root that is injured^ 
ihQilid be cut mS, them oan be no* doabti siaee the dan* 
gtr of the rol is greater thaa any ether tnconTenienciet | 
but the greatest care, when trees are to be transplanted, 
ihottki be taken not to hurt the roott, and it any radical 
eei| be pfeterved by wrapping them op in fresh earthy it 
%hiKM be done, for tf they wHI live a little trme,^ it wW 
be a great gain to the tree ; and here is the advantage of 
hearing the pit ready dug, and removing the plant with 
all the earth jroottd it, il preserves the let? nidiealr alive, 
and enabla them dkeetly to perfom their ofiiee of 

puiuping moisuue and nom isfiment from the earlh. But 
if the tree is laicen out some hours before it is replaced, 
aU the radicals are sure to die. • Aad if the tap root also 
is injured) no wonder they never' make iiiie trees, or that 
those planted by nature are always found superior. The 
reason that throwing a quantity of water into the pit has 
been found serviceable is, that it supplies aiioisture and 
qniek^ the growth of the new radiealsy and what is stilt 
more advantageous, and should be constantly done, a 
large barrow of good mould should be thrown on the 
roots and about the radicals ; for a young and tender 
root, if it has to pierce throughr the clods of earth in its 
siekly state, will certainly fail.'' 

These obsci vations, as they respect trees in their na- 
tive spii and chtnate, may generally apply ; but when it 
is considered that the business and art of a nnrserylnaQ 
and gardener is to render the nature and habits of trees 
as subservient as possible to every variety of soil and 
situation, and the experieuce and observation of all shew 
thai the tap root ia prejodiotal to frtiGtificBtiooy I oannol 
- * ' - bnt 
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On ihe lioois of Plants. 

kit iMak tbat tht 4«nM <<'^giMMii# iimi «t tHcjr 

respect the general operation of culling off or changing 
the couiiie of the tap root in young plants, and particii- 
lariy of frntt ircet^ aieill applied ; kral when attaohed to 
ihe too- general practice of break iog off Had redit<Sftog the 
roots on every tranaplanting, oeilher ihose or any other 
words can be too severe. 

Thai a tap root or any other root is peculiarly adapted 
r t» wppiy any partiooUr branch or pwt of a tree, ( very 
nttch doubt ; but should this be the on^tnal arrmifre- 
tnent in the system of nature, experience proves dial it 
is not an invariable law, for if a part of tlie branches of 
n tree be lopped off, the sap .which those would Imve 
eoosomedy is given to the remaining branches, and (hey 
are piuportionally increased. Whenever part ofilie root 
is taken off, it does not aifect any particular branch, but 
the whole of the branches are equally affected by the pri- 
vation and loss $ and ahhough cutting oiF the tap root 
may, by lessening the supply of moisture, produce the 
sauie effect as an extended surface of branches, and incime 
a tree to vary the vertical growtii of its branches at nn 
earlier period, yet it is proved in every nursery-groand 
that alt 3roung plants of erect growing trees, are inclined 
, to form their strongest branches in a p( i pendicular po- 
sition^ and if not obstructed, to throw out its whole 
strength into one stenii until it attains n height propor- 
tioned to its nature and supply of food, and this even 
after the ta[) rout is removed. ' 

The eifect intended of pouring water into the pit on 
trabsplanting, as here explained, is undoubtedly desira* 
ble, but it will ieldom be produced by such means. 

A great qiiantiiy of water poured on will often cement 
or encrust llie earth, and render it so close and adhesive, 
that it will obstruct the emission of fresh radicals, or the 

B b b 2 pro- 
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progren of the ones, and the plant ia consequence 
will be mocli injured; 

Water in those oases should be applied a4ttckL iil.a 
UaieandoftMi; thl* will afford iofficwm moiatiira, sod 
keep tiie:«oil looM. - . . . : 

Mould may be a guod thing thrown into the pit in the 
quantity here mentioned^ about. the roots, of fom^Mls 
when i>lanted, Imi U moat impfoptr fpr imt tree% for 
Ivy relaisiiig « large portkui of fflohuare^ It will oppose 
fraelificatioo, and endanger their health, or by affording 
a luxuriaat supply of food, the ropts be made lo in- 
crease, rapidljr in size, but.fo«ii few ki nambiir. A feir 
large roou ranning deep and; spreadiog wide» my be 
oeeeseary to produce a largs timber tree, but t would be 
prejudicial to a fruit tree, for, as before observed, those 
trees are always more proiiac wheB tbe n>ota m fBudi 
divided or fibroin, and kepmeor the sarfaoe of the soil*: 



Jrrangement of Chemical Principles and PracUeal ' 

Deductions. 

From.theSci«K:cs ofx HosTicuLTiJiiE^ &c. 

^LTHOUGH this subject has engaged the attention 
of so many emioei^t philosophers, none of ihem appear 
to have established a theory, that will genemJly accord 
with actual observation, or frpm which we can form a 
scientiac arrangement of practical rules ;,.bnt the foilow- 
ing elementary principles, which are generally adujiued, 
enable us to trace effects, ascertain causes, aud to draw 
conclusions, ihai will be found ap^jhcabie ta everjr exist- 
iug cast or positive result. 

\ All 
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AHtlimgs tbtfteimMttiti«taiijMMt<d^Bfil4N«r are.ndvd^ 

We to ilie same priiTiitive or elemenmry principles, viz. 
jOixygen> bydrogea, nitrogen, carbon and earth. Tb^ three 
A»t sie p^iiiiiiieot elastic tfliida» fibftiiburfrh apannMNHit 
•fibstatiee; and lalthongh the earths aret pnmd by Sir 
Humphry Davy, to be corujioimds of highly inflammable 
metois aod oxygen, it da^B not appear that i he j aire found 
jil aa)K other stajeyiithav at aiaoW«onpoiiiuis» in vegeca^ 
bleif or animal^y. nor that : it. ti;ttfice«iai^ ^tbey abomld be 
further subdivided, either for tli« reproduction, or smte- 
nance, of vegetables or animaU. I shall therefc^e take 
tb« liberty^ ioibe arraogeineiit of i^yr^aysteqiy toconnder 
tbe earths aa^el^metttaij priacipJet, .vr.v 

Oxygen i« the iNta) air of tife^lbefvtnofple of coinbiit- 
lion, and the vehicle of heat, the pure air ol Kirwan. * 

Hjdrageo U the basis of inBammabie air, and is the 
lightest of all.pooderabie ihings/ the inAammable air of 
Kirwan. 

Kiuogen, or azote, is the opposite of oxygen, and is 
iocapable of supporting combustion and aniinal life. 

Carbon is the basis of ^o^jniQOti ch^coal, divested of 
all its imparities. 

Atmospheric air is compounded oi ihe twu diflferent 
permanent substances,. pJijrjg^p, ^nd. pil^o^cin, in ceriaia- 
proportions^ rendered aerial by tbe ejppansive'.power .4^f 
bent. . ' - ' ^r'\.' ■ " -'^ 

Water is composed or formed of hydrogen and oxygen 
in certain proportions, and io its common slate, always 
holds a portion of earth in a state of solution, atid gene- 
r^y of carbon also*. - ' . " . i. ■ . . 

Vegetable substances afs r^ddclbfe to. oxygen, nitrd* 
gen, carbon, and earth. ' ' ' 

. Anioiai substances are reducible to oxygen, hydrogen, 
nitrogen, carbon, and earth. * * 

With 
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■ With these elementary principles in view, traciftg the 
composition and decomposiiion of animals and vegeta- 
bles, it wiU clearly appear, ibat mattefi in the gea^val 
cCMDpotition and eontlnoation of the world, it iodeatrvci* 
tible, and as far as we are enabled to comprehend, that 
the animal and vegetable parts are continued and sus- 
tained by transmutation, and that the general process of 
nature is to create or compose, by destroying or decom- 
posing. 

' Thus animals forming the superior part of the creation, 
are endowed with the powers of destroying, masticating, 
digesting, and decomposing the substance of both ani- 
ma!s and vegetables. 

Vegetables, which are more delicLitely foimed, seem 
peculiarly designed to act in unison with animals, in con* 
tinning the animated world, by bringing the divided sub- 
stances again into action and unioir. 

Animals devour both animals and vegetables to support 
themselves, and by this, the}* are at the same time made 
instrumental in preparing the food of plants, by the de« 
composition of both animals and vegetables. 

From the peculiar organization of vegetables, their 
food can only be taken up in a state of liquid, and water 
is th« only vehicle by which it can be administered. 

Whatever, therefore, constitutes the grand invigorating 
or accuiiiulating principle in the food of plants, must be 
reducible to a soluble state, or be held in solution. Al- 
though water, in its pure state, contains hydrogen and 
oxygen only, as it is necessarily brought in contact withi 
. or made to pass through, animal and vegetable substaf^ 
ces, which are always scattered over the surface or con- 
tained in the soil, before it can come within reach of the 
roots, it dissolves and carries with it the carbonaceous 
and earthy matter. 

Plants 
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. Flfiiiu poMest the power of decompoiiog water^ find io 
the com position of their own various substances, of re- 
taining and applying the carbon, hydrogen, and earth, 
and a portion of oxygen, and at the sape time of emit- 
ting the superfluous ojtygen as excremeotitioos.. 

Animals by respiration, decompose the atmospheric 
air, retaining the oxygen, and emitting the nitrogen. 

Animab and vegetables, when deprived of hfe and left 
to spontaneous decay, are decomposed by fermentation,, 
and by this process, carbon and earth are deposited, and 
oxygen, which is increased by absorption or attraction, 
is disposed of, by part forming carbonic oxyd, and part 
carbonic acid gas; the hydrogen and nitrogen are emitted 
as simple gas, or united as ammonia. 

Carbonic acid gas, or fixed air, is formed by a certain 
portion of carbon being dissolved and held in solution or 
com bi nation by oxygen, and is more ponderous than at- 
mospheric air. I ' 

These elements/ being thus separated, are again €iom«- 
bined by the various processes of nature. 

By the combustion of electricity,, ihe oxygen gas, 
emitted by vegetables, and the hydrogen gas by pntres>* 
cent animal and vegetable matter, are united and * form 
water. 

By natural affinity, oxygen gas is combined with the 
nitrogen gas thrown up by the respiration of animals, and 
atmospheric air formed. 

Carbonic acid gas, from its density, is readily brought 
in contact with calcareous, carbonaceous, and metallic 
substances, and also with water, and by these absorbed 
or decomposed. 
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On the JdMHtage of Warming and FefUiiaUng Houses^ 

Mines J Ships, 5fc. 

the Marquis de Chabaiviibs. 

With a Plate. 

» 

Ejitracted from bis Pamphlet on that Subject. 

M. HE general uicans employed, and effect produced, 
baviog been explained by reference to various applica* 
tlo]i9 of tbe principle^ I ihali pause a lUtle on the advan- 
tage of warning and ventilating houses.. 

It been my ccnsiant jemark, ami I now submit it 
to the opinioQ oi all who have travelled on tbe Continent 
doring the winter^ that a person suffers more in England 
from cold and damp, tbanJn any other country situated 
in the same latitude, or even further North, — and from 
what cause? Certainly not from economy- — t^'or more mo- 
' liey is here laid out, to be any tbiug hot war«» than 
elsewhete to gua^d against eold : not from the constroc- 
tion of tbe houses, for the^e are small and compact, the 
staircase well closLtl, and on that account infinitely bet- 
ter caicuiated to protect them from cold, it unust then 
either be through ignomnce, neglecti or prejadlce, that 
they are not the most comfortable in Corope, with regard 
to tbe regulation of tbe temperature in them. One fact 
is certain, that air enters our apartments from tbe stair* 
case— the fire in the grate attracts the air, and we. are 
consequently helwixt a reflection of beat, more or less in- 
tense, and a current of cold air. This may be easily veri- 
fied, by placing a thermometer before, and another be* 
hindi when sitting before a large fire. Tbe genei^ally 
considered luxury of sitting round a fire is, therefore, 
one of the most dangerous situations in the room, and 
many a cold or stiA'neck is caught^ for which (he uncer- 
tainty 
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On warming and ventilating Houses, 4c. 37,7 

* • taiuty of tlie cliuuue and inclemency of the st ason are * 
blamed, while it is our own fault, for not attending to 
this esaentially necessary point. It is not so moch when 
we go out, that there exists any danger. According to 
the weather, we defend ourselves with shawls, great coats, , 
dec. ; besides, our bodies are in motion. But on 9ur re- 
turn home, with more or Jess perspiration, we take off 
these upper garments, we remain inactive, our pores are 
open, the current of air strikes upon us — perspiration is 
stopped, and we experience some times, alas! too late, 
the fatal ejects of our own imprudence. It is obvious, 
that if the air from the staircase was warmed, the evil 
would be remedied. 

On the Continent, an ami-chamber, wiiicli is coiibianily 
heated, precedes each apartment, and for that reason 
they suffer less from cold, aUhough in winter the climate 
toay be far more' severe. All Englishmen who huve tra- 
velled must have observed this fact. Many on their re- 
turn have liad tlieir staircases warmed. Why is not this 
precaution generally taken i It would cause rather a 
saving in fuel, as much less fire would be requisite in the 
apartments above. Many, through the false opinion, that 
if a house is warmed there is more danger of takinc^ cold 
in going out, argue thus: ''We do not wish to be warm: 
our climate is not so cold, and we need not take the same 
precaotions." If the winter season is less cold in England, - 
it is more wet, which is certainly the more dangerous of 
^the two. lis effects may be seen on walls, papers, fur- 
niture, and even in our beds. Is it not necessary to have' 
mattrasses and ^hed clothes aired if the bed chamber has 
been a few days uninhabited? Is not damp a much greater 
enemy to health, and indeed to all our comforts and 
moveables, than cold ; and is it not, therefore, the in- 
terest of every one to guard against it? Damp proceeds 

Vol. XXXIIL-^Sboond Sbkibs. C o c from 
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from i^ater with vhicb the air it charged. If t^ie waiis 
and furnttare of an apartment are in a dej^eeef tempera- 
ture above that of the external atmosphere, the air retains 

this water, and carries it oft": but if they aie in a lower 
tetnperaturt; ihau the outward air»ibea the air discharges 
itself of a poriioti of that watei', eyery thing become 
damp, falls into decay, and perishes. The defect is evi- 
dent, the remedy more or less known. There is, how- 
ever, another prejudice to be overcome: that warm air 
\% unwholesome, that it is oppressive. To answer to these 
two objections it should be observed, that heated air can 
only be unwholesome, when it is burnt or decomposed. 
It can only be oppressive for want of ventilation. In 
proportion as air is heated, its spring expands, and it will 
fill a greater space than when at a colder teinperatore. If 
at that time there is no fire lighted in the room, nor any 
opening above by which the same quantity is drawn off 
that eaters the aparjtmetit, it may seem oppressive to 
delicate lungs, because its spring is compressed; but it 
only becomes unwholesome when it has been breathed, 
decomposed, and deprived of that portion of oxygen, 
which, in order to be pure, it must possess. 

It is an error to believe that air is vitiated because it 
has passed through heated pipes. It is only decomposed 
when it is ignited, and the smell which is sometimes per* 
ceivcd arises nui froiix the decomposiliou of the air, but 
fjrom the millions of particles floating in it, such as are 
, seen in the rays of the sun, when darting into a room„ 
and which burn when in contact 'with red hot metals. 
Even supposing that a red heat absorbs pan of the oxy- 
gen, (his part is so small that it would be diihcult to ve- 
rify it. This assertion I submit to the consideration of 
men of science. 
It is more than probablci tfiatJf the prejudice against 

warm 
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warm or heated air were traced to its source, it ^oald be 
found to hare originated with persons interested in fol- 
kiwiDg the old plao» and- whose iodoleace or iacapacily 
render them coiistsiit enemies to eny improveinenty how* 
ever important, In an established system; and to the in- 
fluence which the opinions of such persons have upon 
others. 

Forced ventilation not oniy purifies the air in onr^hahi* 
tations, bat b the only means by which the temperatore 

can be easily regulated, all cui reins of air destroyed, and 
damps prevented. In England it will be greatly bene- * 
ficiai; bat on the Continent^ and especially in northern 
oonntries^ where rooms hav^ no chimnies, its happy ten- 
dencies will be still more highly appreciated. 



The state of calm existing in sleeping apartments (tar- 
ing the night causes a stagnation of air, from which it 

follows, that so soon as we have decomposed a certain 
portion we continue to breathe that air again and again, 
to the great prejadice of onr health* It rises perpendi- 
calarly as we breathe, and regaining its gravity as it 
cools, descends, and is again inhaled, deprived of its 
purity and vital qualities. 

May we not also indolge the supposition^ that the bea** 
▼iness of the atmosphere aronnd ns is an occasional cause 
of restlessness and disturbed sleep, that it has some effeei 
on our minds in sleep, and that to the want of ventila- 
tion may be attributed, in some measure, a variety of 
unpleasapt sensations. We frequently sleep for boun, 
and yet rise unrefreshed, with our minds unfit either for 
the avocaii'ios or the pleasures of the day : Is it too hold 
an assertion, that if there had been a forced evaporation 
of all air unfit for respiration^ our bodies and minds would 

C c e 9 bava 
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have gained that repose, the want.of whieh rendert «leep 
unpleasaat and insalubrious? All these sensations may 
cfftniiily at times be traced to obvious causes,, but how 
ffeqoentljr is it that we are totally at a Iom how to aei 
count for not haYing rested well. In this case I ventore 
to assign it to the want of ventilation, and a proper cir- 
culation of air in our apartment; and as a. remedy for 
iuch inconvenience I recommend my patent lamp. - 

I have thought of this as a simple method for wnti- 
lating bed rooms. 1 liis i?iinp may be adapted in various 
form% and of greater or It^ss power. . In the speci^catioa 
of my patent 1 have stated it to extend to levery possible 
means of ventilating by any sort of lamp or other for- 
ciug power. - " ' 



F eiUilaling MineSf ^c. ' 

The chief object of the ventilation ot mines is to draw^ 
oif the heavy air fioin the lower part,. and to replace it 
continually by fresh air* Amongst the methoda At pre- 
sent employed I shall notice two which appear to. me th^ 
best. The first is by lighting fires below, which causes 
nir to ascend, and fresh air to come, down to replace it; 
but the constant danger of explosion, from the fire/ renw 

' ders this method extremely dangerous. To obviate this, 
I propose to establish, at the opening of the mine above, 
a furnace on the same plan as that erected in the lower 
gallery of Goveot Garden Theatre, only of different di^ 
meoaions, and to draw the air from the lower part of the , 
mtne desired to be ventilated, by pi pes either of wood; 

' carih, metal, or kaihtr, as convenient, provided they' 
are hermetically joined, and tiiat these pipes, from the 
diferent parts of the mine, eottmunicate with tboie in * 
the^fimaoe. By this means, the b^vy air below, being 

confined 
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confined in those pipes, will ascend^ and wiii be replaced 
by fresh air froH) above* 

' The second method used, is a mechanical air-pamp, 

at the opening of the mine, which draws up a quantity 
• of air from the mine. The defect of this i^, that it only 
acts upon the upper part of the tuine, and that the ianer^ 
most recesses' betow do not receive an adequate benefit 
from it. If to this power separate conductors were 
brought from those parts of the mine at present experi- 
encing no beneht from its operation, every part must im- 
mediately be supplied with fresh air, and the .mine would 
be perfectly ventilated. 



If a renewiil of air is advantageous in mines, if useful 
in our apartments, according to their si2» and the nnm* 
ber of persons in them, if indispensable in hospitals, 

prisons, &c. is it not still more so in tonfinccl vessels at 
seaf The care taken, by the Enghsh particularly, to ex- 
pose their mattrasses to the open air in the day time, to 
keep the port-holes open whenever the weather will per- 
mit, to force air between decks by means of windsails, 
and, in short, all the precautions which are taken to air- 
as much as possible the different cabins, sufficiently prove 
bow much ventilation is desired. A continual renewal of 
air may prevent many diseases among the ship's crew,- 
preserve their health and strength, and must, I am con- 
vinced, interest the feelings of all Englishmen. Inspired 
with this hope, and convinced that the mode of ventila- 
tion i am about to describe will be attended with these 
happy results, I hasten to renouiice, in icgard to this ob- 
ject, all exclusive right, under my patent, authorizing 

every individual to employ the principle in the way which 
shall appear to him tlie most advantageous. It consists 

in 
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in making use of rarefaction, produced by the kilcbeD 
or cabin fire, to draw off tbe foul air from those portt of 
the Tesael where tbe adiiii«siob of fresh air is most desired. 

The principle is incontestable, its execution is simple, and 
the effect to be produced certain. - 

Pkte XVI. will sufficiently shewMts applicatipo^ffiir 
It to be nnderstood and acted upon. ^ 



Description oy P1.ATB XVL 

. rig. i. Sectiun of a vessel shemiug the Jiie-place 
cabin, — a. Fue-piace. b. Tube to carry off 8m(;»ke» -Hi 
Double tube^ in which the par^lftetiob it procored, and 
by means of a pipe d, carried down tbe side of tbe«bi)i 
Ip any part where ventilation is re<)uired, drawing the 
foul air up, and von^equ^n^iy pi ocures a constant renewa) 
of fresh air. . ' ^ ' 

Fiigs. fi and 3. Smail p^rtaHve ^tw, mbkh st modi '99 
at 4i>fit to the top of tia cakim 9tam fwc iht purpose of efftfU 
ing vmtilation uhai Uune is no jirt in the cabin ^ in which 
case iht tube b, in i?ig..l, k Mkut up.— a, fireplace. ^ 
^h-hole, c. Outer tub^e .in. whiq^iibfe fmrefaotk>^> is 
caiisfiid.and replaces^ihc jeffaot described in Fig4:l.* 

Figs. 4, 5, and 6. Front and side viere of the kitchen, and 
(f the place in which it is most commonly fiied* — a. Fire** 
place. 6. Tube to evaporate ibe.'amoiEe from tbe^filfe^. 

Double box of plate or cast iron^ in :vliinh «k«'r8r«^ 
lection is caused by the beat in the tobe^and, by uieans 
of a pipe d, can itii down the side of the ship to any part 
w iiejre veatiiatioQ is required, drawa the foul air upj knit 
consequently procured a renewal of fresh air. ^ 
which the smoke and fool air evaporates. 
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On the Vu of Strom Ropa in proieciing Fnui-tret 

Blossom, £fc» from late Frosts, 

By Mr, James Laiedj Gardener at Portmore, 

From tbe Transactions of the Caledonian 
Horticultural SociBrr* 

Having observed that the Caledonian HorticuUuml 
Society are desirous of being ibformed of the best mode 
of protecting the blossom of froit trees on walls, I ha^e 
taken the hberty of subuiitting tlie following method for , 
your coQsideratioo, which I have practised with much 
success for a omnber of years; and if you think it of snf- 
ficient importance, I request you will be so good as lay it 
before the Society. 

As soon as the buds of the trees become turgid, I place 
poles against the wall, in front of the trees, at from four 
to six feet asunder ; thrusting their lower ends into the 
earih, about a foot from the irall, and fastening them al 
tbe top with a strong nail, either to the wall or coping, 
i ti|«o procure a quantity of straw or hay ropes, and be^- 
gin at ibe top of ooe tbe outer poles, making fast tbe 
end* and pass the rope firom pole to pole, taking a ronnd 
turn upon each, until 1 reach the end; when, after se* 
Cjuring the end well, i begin about eighteen inches below, 
aiid return in the same manner to the other end, and so 
OQf till [ haws reached to whh'ia- eighteen inches or-'l^o 
fieet of the gvoand. 

The above method is both cheap, and, so far as I* 
have experienced, yery efficacious; and as ii does not 
«Hwh interrupt the fays of the sati^ it may be apphed 
early, and allowed to ^remain till the middle or end: of 
May, according to the stale of the weather. 

The first season I tried the above method was in 1802. 
I'had covered a peach-trecj oo a wall where were many 
othett. On tbe 5th of May there was a heavy fall of 

snow, 
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ftuowy and on the moroing of the (iih tiie thertfiymeicr 
slood at two degrees and a half helow ihe freezing point. 
The conseqoefnce was the Joss pf , die whole crop, except 
a few that were protected by the foliage. Bat the tree 
that was covered and protected, produced a hue crop. 

I have alsoibond 8iraw<»rope9'to be irery useful in pro- 
tecting other early crops from the effects of frost, as peas^ 
potatoes, or kidney- beans, by fixing thetn along the 
rows with pins driven into lUc giouud. 

I have al»o sometimes u»ed old hi^rring-nets, and at 
other limes branches 6f evergreens, for the protecting of 
blossom ; .but 1 have not found any of them so efficacioos 
as the abbve. Besides, straw- ropes are much cheaper, 
and may be obtained in every situation. 



T 



• Lu^l of VaUiiii Jor JuveniioiiSy Ssc, 
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MoiTAs Pakkbr the younger^ of Seven Onka/ Keot^ 

Bricklayer; for his method or methods of regulating and 
improv^ing the draught of chimoies. Dated Oct. 5, 1818. 
; William Finc^, of .Birmingb«n,» Warwickshire^ 
Geatldmi^a ; for certain iospcofeinems 'in bridles for 
horses, which he intends to denominate the ^' Philsii* 
thropic Bridles." Dated October 12, 1818. 
• Samuel Hobday, of Birmingham, Warwickshire, 
Snuffer«-maker ; for an . improved method jot -priacipie 
in the making of snuffers' without any spring or lever* 
Dated October 12, 1818. • ; * ' 

: Sir William CongesVe,. of Cecil-street, V\ estm ta- 
ster, Baronet ; for certain new. methods of ooostrufitiiif 
steam-engines. Dated October IQf 1B16« ' , : , 
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